Ford Granada 1981. 


Built fora changing world. Designed 


with a commitment to quality. 


In a world calling for change, 
no American-built sedan has 
changed more for 1981 than the 
new Ford Granada. Count the 
ways: 

Granada is smaller than last 

year. 

Granada has more interior 

room than last year. 

Granada has rack-and-pinion 
steering this year. \ 
Granada has a new type 
of suspension for 
this year. y 


And, best of all, Granada’s effi- 
cient 4-cylinder engine for 1981, 
combined with its new sleek 
aerodynamic styling, gives it 
the best mileage in its history— 
21% better than last year! 


23 


For comparison. Your mileage may differ, depend- 
ing on speed, distance and weather. Actual high- 
way mileage and California ratings lower. 


Granada is built with Ford's 
^ attention to detail. Every 
` seat is fitted by hand 


and every door is adjusted by 
hand. Every car is examined by 
at least 38 quality-control in- 
spectors. That's attention to de- 


tail you can see, feel and hear. | 


Your Ford Dealer can dis- 
cuss buy or lease arrangements 


and tell you about Ford’s Ex- , 


tended Service Plan. 
FORD GRANADA 
FORD DIVISION [m мр 


In these days of computerized circuits 
ind quartz crystals, virtually anyone can put 
clever watch on your wrist. But if you want 
olid construction and unusual styling to go 
vith all that genius, that's a lot to ask. 

Yet now comes a timekeeper with rare 
ntelligence, in a package that's just as excep- 
ional. 

And at a price thats irresistible. 

Its new from Xernus (zer'nus): the solar 
nusical alarm chronograph. Available now, 
ог just $89, through The Sharper Image. 
|5 second serenade from 
| 5 mm profile. 

No comparably equipped timepiece 
п earth can match the slimness of this 
ем Xernus. 

To give you an idea how flat its 5 mm 
ase really is, one competitor actually 
levoted part of a recent ad to crowing over 
he “thinness” of their chrono; it measures 
3.9 mm—nearly twice as thick as the watch 
'ou're looking at. 

One reason for the uncommonly 
ean appearance of Xernus is its solar 
issisted micro-thin battery (available 
it most jewelers). By turning to solar 
ells—sensitive to sunlight or even dim room 
ight—Xernus engineers found a way to ex- 
end battery life to two years or more. 

They also discovered how to make 
he traditional wake up/appointment alarm 
nfinitely more interesting. By replacing 
Jeeps and buzzes with a classical symphonic 
nelody: Bridge on Avignon (until now, put- 
ing a maestro on your wrist meant wearing 
| very chunky watch). 

These same wizards squeezed in a lot of 
ther timing talents. 

Like + 15 second-a-month quartz 
curacy. 

A day/date calendar. 

A remarkably thorough stopwatch 

And two-zone timekeeping (for complete 
lescription of all functions, 
е face diagram). 


Its surprising how many brainy watches 


rely on materials that just aren't reliable. Like 
plated base metals that pit at the first sign of 
routine moisture, and plastic face crystals that 
quickly scratch. 

But Xernus' case 
and band are machin- 
ed from 100% solid 


This symbol appears 
when Xernus' second 
time zone is displayed. 


ing up their timekeepers as fast as they 
can produce them. 

And it still amazes us that they can 
consistently create one unusual chronograph 
after another. In addition to letting us pass on 
their most exceptional genius yet —for 
a startling $89. (The 
same model, covered 
from case to clasp with 
real gold—not "gold- 


Large liquid crystal digits 

continuously display hour! 
min/sec and (at the push 

о! а button) the date. 


stainless steel. And 
its backed by 
a water 


A 


(0) be 
4:437 


tone”—is just $109.) 
Best of all, we'll give 

you the opportunity 

to see and listen to this 

Xernus yourself, before 


OU 2s as 
"- 
SU (мо) [ru] [WE] [TH] [FR] 


making a final commit- 
ment. If not delighted, 
return the watch within 


MM 


моло any 
minute you 
choose; musi 
symbol in- 
dicates 
alarm 
mode. 


of the week (for 
either time sa Ge 
AMIPM, appearing in the 
boxes, are always visible. 


ical 


testing program that 
insures—in fact guaran- 
tees in writing —that your 

Xernus can safely be immersed in water 

60 feet below the surface. (Others only 
claim "water resistance, which means virtually 
nothing.) 

Xernus face crystal, by the way, is rock- 
hard tempered mineral glass—not plastic. 
Inside the crystal is mirrored face plating (an 
expensive technique), framing the LCD dis- 
play in gleaming gold and silver. 

This unusual timepiece has yet another 
Striking feature: styling thats a challenge to 
the rest of the digital world. Its octagonal 
crystal is firmly set in a brushed-finish stain- 
less case, then framed by four recessed 
screws—each smothered with ten microns 
of real gold. 

Are; grows. 
You may already be familiar with 
Xernus. For several years, we've been snatch- 


Indicates stopwatch 
mode: 1/40 sec. up to 12 
hrs. with spilt/lap and 
running flag. 


two weeks of receipt (in 
new condition, please); 
The Sharper Image will 
refund your entire 
investment, including delivery charge. 

Xernus comes with full instructions, 
service-by-mail (if needed), battery in place 
and a one year warranty. 


ORDER TOLL FREE. 
LI LE ID I шп ша ши ши ши ин 


Е For Xernus in Stainless, please order 

product #292 for $89; for Gold, order 

W #291 for $109. Add $2.50 delivery. Plus 

Ё $5.34 and $6.54 sales tax, respectively, 
in California. Credit card holders may 

E use toll free numbers, or send check. 

IJ Please mention this magazine. 


E 800 227-3436 


g^ California 800 622-0733 


THE SHARPER IMAGE 


260 California Street, San Francisco, CA 94111 
(415) 788-8880 
© 1980 The Sharper Image 


XERNUS CONTINUES ITS 


COMPULSION TO GIVE THE WORLD MORE 


GH FOR THE MONEY THAN ANYONE. 


Just about any 
type insurance you 
can possibly need is 
under one roof at The 
Insurance Store. Not 
just from one company, 
not just for one price, 
but a wide selection 
from all sorts of leading 
companies—like The 
Continental Insurance 
Companies, one of the 
largest property and casu- 
alty insurers in the world. 

What this means is that 
you can sit down with an 
independent agent and noo- 
dle the right program for you. 
You can't do that at State Farm 
because they sell only State 
Farm insurance. Same thing at 
an Allstate desk, or any other 
one-company operation. But at 
The Insurance Store you can 
compare prices, and coverages, 
and services. You can even com- 
bine most of your needs into one 
simple policy. 

You'll be saving time by comparison 
shopping all in one place. You may even 
save money. Sound simple? That's be- 
cause it’s simply easier at The Insur- 
ance Store. 

To find your nearest Insurance Store, 
call any agent listed in the Yellow 
Pages under Continental 
Insurance. 


The 
Insurance 
tore 


featuring = 


Continental Insurance 


From The Continental Insurance Companies, subsidianes of The Continental Corporation 
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This advertisement is about a few wall 
timers | installed in my home. | expected them 
to automatically turn my lights on and off and 
make my home appear lived-in, even when | 
wasn't at home. 

But | was in for a surprise. The timers started 
to buzz. Not loudly, at first, but still very notice- 
ably. Then, after a few months, they started 
buzzing more loudly. And finally a few of them 
pooped out completely. 

ABSOLUTELY SILENT 

No wonder. The timers | bought were 
mechanica! devices with a motor and moving 
parts that switched on and off every 24 hours. 
In time, the parts aged and buzzed as they 
wore out. Eventually, they went out complete- 
ly. | called my light timers, "Buzz Boxes" and 
knew the electronic revolution was not far be- 
hind with a silent and more dependable unit 
that would doa lot more. 

Last month Dynascan Corporation con- 
tacted me with a new wall timer which they 
called the "Night Sentry." This one was totally 
Solid state, no moving parts and above all, 
absolutely silent. But there were a few plea- 
sant surprises. 

LIVING PATTERN PROGRAM 

The Night Sentry is very easy to program. 
Just turn a dial to the time (an AM or PM 
indicator appears) and press a button which 
turns on the light. Set the time you want the 
lightto go off and press the same button to turn 
the light off. Keep repeating this process and 
the Night Sentry will remember the entire 
program and repeatit for you in silent accuracy 
year after year after year. 

You can also program it in its ‘living-pattern’ 
mode. Simply turn your lights on and off 
throughout a typical day as you normally do. 
After 24 hours the Night Sentry will remember 
the exact pattern and your timer will operate 
your lights just as you yourself did—all 
automatically. 

LONGER BULB LIFE 

If by chance you have a power failure, the 
Night Sentry will keep its memory for at least 5 
minutes. Since most power failures are 


By Joseph Si 


momentary, you won't have to reprogram it. 
But if the power failure is longer than five 
minutes, when the power does come back on, 
your lights will remain in their off position. 

The Night Sentry has a unique feature that 
in time could actually pay for the unit. Most 
bulbs burn outbecause the power surges each 
time a bulb is turned on. These power surges 
weaken à bulb. The Night Sentry has a built-in 
'soft start' system that eliminates the surge 
and thus your bulb will last up to three times 
longer than its normal life. This is a very 
important feature for outdoor lighting where 
bulbs are often more difficult to change and 
seem to always go out in the dead of winter. 

BATTLESHIP CONSTRUCTION 

When Dynascan Corporation developed the 
Night Sentry, they decided to go overboard 
and produce a product that far exceeded 
standard specifications. For example, the 
Raytheon Triac used in the system was de- 
signed for 220-volt products—not just your 


The пен Sentry is almost as small as а 
typical light switch so you could even install 
two of them ina double gang wall plate. 
standard 110-volt wall switch. There are 
transient surpressors built to take a voltage 
surge of up to 2500 volts—in short the Night 
Sentry was built like a battleship. 

Even if you've never installed a light switch 
in your life, you'd find it a snap to install the 
Night Sentry. Just turn off the power at your 


JS&A 


BOX 


My wall timers were great 
for the first year. Then 

a strange thing 
happened. 


arman, President 
iroup, Inc. 


fuse box, connect two wires by twisting them 
together and screw the Night Sentry into your 
old electrical box. Installation takes less than 
five minutes and you use the same wall plate 
you had on your switch before. 

| have recently replaced all of the timers in 
my home. | even added a few in places like my 
bedroom so that all my lights turn on when it's 
time to get up. I don't need an alarm clock now. 
My outdoor and indoor lights are now silently 
and efficiently controlled, and my house looks 
lived in even when I'm away. 


TRY ONE OUT 

We urge you to order a Night Sentry for only 
$29.95 plus $2.50 for postage and handling 
(Illinois residents add 6% sales tax) or order 
two for $55 plus $3.00 postage and handling. 
Credit card buyers may call our toll-free 
number below. We'll send you a Night Sentry 
solid-state timer complete with easy-to-install 
instructions and a one-year limited warranty. 
There is also a three-way switch timer for $5 
extra per unit. 

Then use the Night Sentry for a month. 
Program it. See how silently it operates and 
then order more for the other rooms in your 
house. If, however, you're not completely 
satisfied, retum your unit within 30 days for a 
prompt and courteous refund, including your 
postage and handling. 

| can personally recommend the Dynascan 
Night Sentry timers. | have them throughout 
my home and my friends have them too. They 
really add to our security and peace of mind 
and | urge you to at least order one at no 
obligation, today. 


Јо AW 


Dept.PS One JS&A Plaza 
Northbrook, 1.60062 (312) 564-7000 
Call TOLL-FREE .. 800 323-6400 
In Illinois Call .... . (312) 564-7000 

@©JS&A Group, Inc.,1980 
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Beep Free 


Doctors use them and so do many businessmen. 
The pocket beeper now takes a giant step forward 
with the introduction of the own-your-own system. 


You're away from your desk in a meeting. 
Suddenly your pocket beeper starts beeping. 
You pull it out of your pocket, press a button 
and you hear your secretary's voice with a 
message. 

"Big deal,” you say. "What's so special 
aboutthat. There are thousands of pagers like 
itin use." Yes, but this one is different. 

TOTAL CONTROL 

Inthe first place, you own the entire system. 
You own the transmitter and the beepers. 
Secondly, the system is inexpensive. It costs 
less than leasing one traditional beeper for a 
year. And finally, it solves the problems that 
other pagers can't solve—but more on that 
later. 

The new Aüto Page paging system consists 
of a transmitter that sits on your secretary's 
desk. When a call comes in, she presses a 
button which sends out a signal to your paging 
device. The antenna rests on your secretary's 
file cabinet and plugs easily into the trans- 
mitter so there's no installation. 


MAKES NO SENSE 

But like many breakthrough products the 
Auto Page System has limitations. The system 
was designed for office, factory, farm or home 
use. So its range is limited to one mile with 
voice and two miles with tone. 

For doctors who are constantly on the road, 
the Auto Page does not make sense. For the 
business person, however, who moves 
frequently through an office or factory, the 
system is ideal. 

Instead of using expensive paging or loud 
speaker systems, you can locate and 
communicate with your staff in privacy no 
matter where they are within your premises. 


SERIOUS THOUGHTS 

You can use up to six different pagers, each 
on different channels, and the entire system 
with two beepers costs only $395.00. 

Once you own the system there are no 
further costs. Conventional pagers rent for up 
to $25.00 per month so in eight months the 
Auto Page System with two pagers would pay 
for itelf and from then on your secretary can 
literally 'beep free." 

Each additional beeper costs $75.00 or the 
equivalent of a three month lease on the 
typical beeper. But you can't compare a typical 
beeper with the Auto Page. The Auto Page has 
voice transmission. The typical beeper does 
not. The Auto Page is a totally personal sys- 
tem that can be used anywhere. The typical 
beeper must be used near a big city. And 
finally, the typical system is expensive- many 
times the cost of the Auto Page System. 


HERE AND THERE 

We suggest that before you decide to 
purchase, you experience the freedom and 
convenience of personal paging. Order a 
system from JS&A on our 30-day trial. Give a 
beeper to each member of your staff. See how 
easy it is to setup a system (just plug it in). And 
then actively use it for a month. If personal 
paging is not the most convenient and efficient 
way to communicate, return it anytime within 
30 days for a prompt and courteous refund. 

We've tested our system at construction 
sites, in large buildings, on farms, in the 
country, with motel operators and several 
small businesses. Based on our personal 
observations and sales success, we are con- 
vinced that the Auto Page System of personal 
paging is the future of paging. 


JS&A is America's largest single source of 
space-age products—further assurance that 
your modest investment is well protected. 
Service should not be required for many years 
as the Auto Page is totally solid state, but if 
service is ever required, just pop your receiver 
or transmitter in its mailing carton and mail to 
the Auto Page service-by-mail center which 
will promptly repair and return your unit. 

To order your system, send your check or 
money order for $395.00 for a system with two 
beepers and $75.00 for each additional beep- 
er up to six (Illinois residents add 6% sales tax) 
to the address below. Please add $4 for 
postage and handling. Credit card buyers may 
use our toll-free number below. 

We'll send you a transmitter, antenna, 
beepers, one-year limited warranty and com- 
plete instructions. 

Personal paging and low-cost personal 
communications are nicely packaged in a 
system that will make your company more 
efficient from the very first day you test our 
system. Order one for your test at no obli- 
gation, today. 


DeptPS One JS&A Plaza 
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PS READERS TALK BACK 


Address letters for this column to: 
10017. 


Readers Talk Back, 380 
Because of the large volume 
knowledge unpub! letters. 


VW's stepless transmission 


In "VW's Stop/Start 21st-Century Car" 
[PS, July], you stated that VW is working 
on a stepless drive system based on the 
principle of a chain running between vari- 
able-diameter, double-cone pulleys. Is 
this the same as the van Doorne Transma- 
tic CVT in the June issue? 
Vincent J. Cinquegrani 
Phoenix, Ariz. 


Jan Norbye replies: "No, it is not the 
Transmatic. Volkswagen did not show me 
the experimental transmission, but from a 
verbal description 1 got the idea that it's 
based on the type of chain drive you find 
on lathes and other machine tools, scaled 
and adapted for automobiles.” 


Shooting in the dark 


The optical-fiber camera you recently de- 
scribed [PS, Sept.] has an interesting pre- 
decessor: the original Olympus Gastro 
Camera. Though it did not use fiber op- 
tics, its operation was quite similar to that 
of the camera you describe. Since the 
camera operated within the body's inter- 
nal darkness, the operator would aim the 
camera by dimming the room lights and 
triggering the flash. One could tell which 
part of the patient the flash was aimed at 
by noting which part lit up. 

Ivan Berger, New York, N.Y. 


Warming up the “Y” 
Your item about geothermal space heat- 
ing at the YMCA in Klamath Falls, Ore., in 
"PSI/What's News" [PS, Aug.] contained 
an error. We did the engineering design 
work on this project. It was designed with 
а 35-deg.-F temperature differential be- 
tween the geothermal supply and the dis- 
charge off the heat exchanger for a 
4,375,000 Btu/hr utilization at peak load. A 
five-degree differential, as you indicate, 
would not be an economically feasible 

system. 

James K. Balzhiser, President 
Balzhiser/Hubbard & Assoc., 
Eugene, Ore. 
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C. P. Gilmore replies: "Not only did І goof 
on the temperature differential; as several 
readers pointed out, | also left the impres- 
sion that this was the first successful geo- 
thermal space-heating project ever com- 
pleted. Of course, this is not the case. 
What | meant to say was that this is the 
first successful operation under the Dept. 
of Energy's $25 million geothermal dem- 
onstration program.” 


Highway robbery 
Your article, “The Shaky Reliability of Po- 
lice Radar" [PS, Aug.], was very timely for 
me. | recently traveled from New York to 
California and back with a Fox radar de- 
tector. With it, | found out just how inept 
policemen across the country are at han- 
dling radar. | saw them trying to use it on 
jammed freeways during rush hours, 
pointing it directly into hills, pointing it off 
the road, and using it on busy city streets 
where there is a lot of interference. If po- 
lice are going to continue using radar, 
they are going to have to learn to operate 
it properly. 

[Name withheld], Hilton, N.Y. 


| was trapped by a questionable proce- 
dure used by an Ohio highway patrolman 
on Interstate 71 near Medina, Ohio. He 
was southbound and | was northbound 
when he aimed the radar in my direction, 
shooting under a steel and concrete vi: 
duct. | had the cruise control set and oper- 
ating at 55 mph. He claimed the radar 
clocked me at 67. 

Thomas M. Barnes, Gahanna, Ohio 


l received a radar citation on 1-55 in south- 
ern Illinois. | was among a group of cars all 
traveling at the same speed. The state 
trooper followed us for about a half mile 
before pulling only me over to the side of 
the road. Too bad | had Louisiana plates 
while the others had Illinois plates. 
A. L. Barcelona 
Metairie, La. 


State Route 404 on the eastern shore of 
Maryland is a two-lane road, and traffic is 
always bumper to bumper at 5 p.m. My 


Check below to report a change o! address. Or to get more mail. 


MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks’ notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the POPULAR Science list, (Be sure to 
attach your label at left.) 


LISTING SERVICE. Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 
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wife was doing 50 mph, just like the rest of 
the traffic, yet a trooper coming in the op- 
posite direction waved us over and gave 
us a ticket for going 64 mph. We would 
have had to fly over the tops of the cars in 
front of us to go that speed. 

Christian Kurrle, Severna Park, Md. 


More on supercarbs 


Re James Forry's letter about “100-mpg 

carbs" [RTB, July], | would say that 25 

mpg was excellent mileage on a '41 V8 

Buick, considering that Buick didn't build 
a V8 engine until 1953. 

George Whitelaw 

Langley, B.C., Can. 


Make-it-yourself bike gear 


| was surprised not to see Frostline men- 
tioned in your July story on bicycle acces- 
sories. In the past year, l've made a tent, 
two sleeping bags, a knapsack, and more 
bicycle bags than | can count from Frost- 
line unassembled kits. They're about half 
the cost of Kirtland's products, fun and 
easy to put together, and you can put in 
extras the ready-made's never think of. 
Vicki K. Baker, Wichita, Kans. 


Corrections: Contrary to our report in "PS/ 
What's News" (July), the California Air 
Resources Board has not made a final 
evaluation of the Zemco Fuel Saver. Al- 
though the stop/start device passed the 
dynamometer emissions test, CARB has 
determined that under certain conditions 
it could cause an unsafe driving condi- 
tion. 

In our bicycle-gear story (Aug.), the 
rear-view mirror clipped to the cyclist's 
helmet is incorrectly identified. The mirror 
is manufactured by David A. Poor Bicycle 
Services. 

The address given for the plane kit in 
August's "What's New" was incorrect. 
For information on the Hummer plane, 
write to Michael Markowski, Box 4371, 
Harrisburg, Pa. 17111. 

We also erred in "What's New in Boat- 
ing" (Aug.). The hardy new canoe is made 
by Midwestern Fiberglass Products (Box 
247, Winona, Minn. 55987). 

Finally, our PS leisure home plan for 
September ("Earth-Sheltered Sod-Roofed 
Home”) contained two errors. The south- 
facing glass wall is 60 feet long, not 64, as 
stated. Also, the architect's drawing 
shows a 16-foot-wide living space, but it is 
labeled as being 20 feet. Architect Woods 
advises us that the house can be expand- 
ed to 20 feet, but at greater expense than 
the $25 per sq. ft. quoted in the article. 
Write to him for details. ш 


Or less mail. 
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POPULAR SCIENCE, P.O. Box 2871, 
Boulder, Colo. 80302. 
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Rolex owners have grown accustomed 
to prices that begin at $500. And if you're 
considering a Rolex with any gold in it, you 
can figure to spend $2000 or more. 

To justify touching the stratosphere, 
Rolex delivers an irresistable mixture of 
legend and quality. With solidness approach- 
ing the Rock of Gibraltar, certified Swiss 


‚chronometer accuracy, and a reputation for 


| 


| movements depend on 
| quartz vibrations (32,768 


durability, this prestigious name has con- 
tinued to maintain a position of high esteem. 

And as if quality alone weren't enough, 
it also bestows upon its possessor that sure 
distinction usually reserved only for Rolls 
Royce automobiles—visual confirmation that 
its owner has arrived. 


Quartz crystals are far 
and away the most accu- 
rate timekeeping element 
the world has ever known. 

That's why the finest 


per second). And why 
even Rolex, an acknow- 
ledged pioneer in mechan- 
[ical "mainspring" watches, 
lis now turning to the more 
reliable quartz precision. 
How reliable? The 
watch pictured below 
guarantees +5 second-a- 
month accuracy—exceed- 
ing the highly regarded 
Swiss Chronometer stan- 


165 toet. Antw 
prestigious. 
аю! more than it 


| dards. Its Swiss made movement utilizes the 
| most advanced solid state technologies. And 


the most proven quality assurance known to 
man: Swiss pride. 

Because of its up-to-the-minute electronic 
circuitry, this same timepiece should never 
need cleaning, oiling or repair work. Just a 
| battery change every 18 months or so (and 


any jeweler can do the job). 

But in case you haven't noticed, this 
extraordinary timekeeper isn't a Rolex. 
Из a Realtime. 

Not just a copy. A commitment. 

While its design is an unmistakable 
tribute to the prestigious Rolex look, this 
Realtime introduces some pleasing innova- 
tions (the case, for example, is thinner and 
more compact than the Rolex). 

But for the most part, Realtime' skilled 
casemakers were committed to faithfully 
reproducing the original design—detail for 
detail. From the stylized gold bezel to the 
supple link bracelet to the magnifying date 
window on the crystal. 

These same demand- 
ing standards are reflected 
in Realtime's superb con- 
struction. To prevent tar- 
nishing or scratches, both 
case and bracelet are ma- 
chined from solid stainless 
steel (please don't confuse 
this with less expensive 
"silvertone" finishes). The 
classic analog hands and 
dial are coated with tritium 
for easy visibility, even at 


similar to the Rolex, 
features a screw-down 
locking mechanism—the 
same water-tight design 
found in submarine hatches. 

Add to that a tightly 
sealed case and crystal, 
and it's no wonder Real- 
time guarantees water protection to 5 atmos- 
pheres (165 feet below the surface). The 
same underwater depth as many Rolex 
models. 
How Realtime saved you $1850. 

In days when only a master watch- 
maker's skilled fingers could create a high 
caliber timepiece, a lofty price tag was 


A 

A waterlight screw-down setting 

usually found only on the most costly 

watches—is just one reason 
juarantees underwater prote: 


you'd expect this 
imekeeper to cost 


night. Апа the setting stem, 


understandable. 

But today's computer-engineered elec- 
tronic movements have made perfection 
possible at a much lower price. Selecting the 
finest of these movements (made in Switzer- 
land), Realtime dramatically reduces labor 
costs by assembling the watch in Taiwan— 
where handwork, still considered an art, is 
also (by European standards) a bargain. 

And instead of inflating the price by 
using solid gold, they have selectively plated 
the links, bezel and hands. By the way, those 
rich 5 microns of real gold are enough to 
preserve the lustrous look, even after years 
of rugged wear. 

So how much did Realtime's cost-cutting 
measures save you? 

Remarkably, the watch you're looking at 
sells for only $149. 

And it can be yours with the ease of a 
free phone call. But to avoid disappointment, 
please order early; our supply is really quite 
limited (initial production run is only 500 
units). You must be solidly convinced that 
your new Realtime is an excellent invest- 
ment. If not, return it within 2 weeks of 
receipt for a prompt, courteous refund. 
Watch comes complete with battery in place, 
one year warranty, convenient service by 
mail, gift box and full instructions. 


ORDER NOW TOLL FREE. 

пи ин иш пи ип иш ши ий ии ш иш иш ши 

Е Order product #247. Credit card 

E holders may call our toll free number 
anytime. Or send a check for $149 plus 


E $2.50 delivery. Add $8.94 sales tax in 
[| California. Please mention this magazine. 


Е 800 227-3436 
gin California 800 622-0733 


THE SHARPER IMAGE" 


260 California St., San Francisco, CA 94111 
(415) 788-8880 
©1980 The Sharper Image. An independent company not 
associated with Rolex 


AMAZING, WHAT YOU CAN GET 


FOR ‘2,000 LESS TH THAR. AROLEX. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


AY 
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uen Ee 
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Chain saws 


New class of spunky lightweights 
for part-time woodcutters 


Clever bar and chain design make 
'81 models the safest ever 


By A.J. HAND 


When you shop for a chain saw this autumn, you're in for 
some surprises. Manufacturers have introduced a whole 
new class of saws: lightweight models that will do serious 
woodcutting. Although these new chain saws have slightly 
smaller engines than mid-range machines, their light 
weight makes them easier to handle and less fatiguing to 
use. And many of them have extra-long bars with the ca- 
pacity to tackle anybody's supply of winter wood. 

The new saws are safer, too. The '81 models—many fea- 
turing the Guard Tip anti-kickback bar and 91SG cutting 
chain (see photo) just developed by Oregon—are said to be 
the safest ever. They have to be. The Consumer Product 
Safety Commission announced in June that it will soon be 
setting guidelines for chain saws. Although testing on the 
Guard Tip and 91SG has shown great improvement over 
older designs, no one is certain yet whether they will be the 
final breakthrough in safety. And there remains contro- 
versy about what safety concepts will prove to be the 
best. 

Manufacturers are trying to produce chain saws that 

Continued 


John Deere 80 EV (left) is company's new top-of-the-line saw. 
Standard features include chain catch, hand guard, and throttle 
interlock. Oregon's asymmetric Guard Tip bar (below, left) is 
original equipment on nine brands in '81. With 91SG chain it 
reduces kickback forces by two-thirds. Stihl 010 AV (below) is 
quietest saw made, producing only 97 dBA, maker claims. 
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BUILD YOURSELF A FORTRESS. 


FOR THE PRICE OF A PEASHOOTER. 


Today you can spend hundreds—even 
ousands of dollars—on a burglar alarm 
stem. Or try to get by for a lot less, and 
ind up with one that doesn't do the job. 

Well, now from Universal Security 
struments, Inc. comes Ultrar™, an econom- 
3l alarm system that gives you many of the 
phisticated features you normally find only 
th high cost protection. And it's available 
you by mail from The Sharper Image. 
)curity. Only 5 minutes away. 

Packed with professional features, this 
impact 10" X 7" X3" system requires no 
(pensive installation, wiring, or monthly 
ntal charges. That's because it's fully port- 
ple. And all yours. 

Ultrar uses a technology that even the 
hartest burglar can't fault—invisible ultra- 
nic (sound) waves that blanket a room as 
где as 600 sq. ft. with protection; and 
thout falsing. 

Remarkably, just a 
iger moving two inches 
Ill set it off; needless to 
у, the movement of an 
pening window or door 
Ш immediately activate 
þ alarm (Ultrar is so 
nsitive, you'll need to 
move pets from the 
om). 


There's no guessing that it's working. 

Ultrar is unique in being the only 
economical burglar alarm system that gives 
you a precise picture of the extent of its 
protection. 

In its special Test Mode, you can actually 
walk through a room, open doors, try 
windows, etc., and watch your unit being 
triggered by these routine movements. Dur- 
ing these tests, you get a clicking tone (with 
indicator light) that's less than one twentieth 
the volume of the regular alarm siren that's 
ready to greet any unwelcome guest. 

This exclusive test feature insures proper 
placement of the unit, and the ideal adjust- 
ment of its sensitivity control. 

Now for the real thing. 

Ultrar is armed with the press of a single 
button 

This same button activates a 60 second 
exit delay, giving you 
ample time to leave. And 
providing you with peace 
of mind—whether it's for 
an hour, or a two-month 
vacation. 

If an intrusion does 
occur, Ultrar is pro- 
grammed to do one of 
two things: (1) Surprise 
the intruder (and alert the 


And you can set up 

в entire system in less 
n 5 minutes. Just by 
aging it into a wall outlet and making a 

simple adjustments. 

If power should ever fail, or the unit be 
plugged, Ultrar's built-in battery back-up 
ready to take over (six C-cell batteries will 
оуіае months of service, if needed). 


access to all doorways. 


Ultrar protects any room (up to 600 sq. ft.) with 
ап adjustable cone-shaped ultrasonic shield. 
May be placed near a hallway, guarding 


neighbors) with a siren 
that can't be stopped— 
even by unplugging the 
unit. (Once activated, the siren alarm contin- 
ues for three minutes before automatically re- 
setting itself in preparation for the next move- 
ment.) Or (2), it can be immediately dis- 
armed, but only when you enter your secret 
3-number code on its pressure sensitive pad. 


The unit is also designed to wait 30 
seconds after entry, giving you ample dis- 
arming time. And lets you know instantly, 
with the aid of a memory-assisted alarm light, 
whether or not the alarm was triggered while 
you were out. 

The deciding factor. 

The Sharper Image has been waiting 
two years to offer a reasonably priced pro- 
tection system. And when we heard Ultrar's 
built-in 90+ decibel siren, we knew we had 
found what we were looking for. 

We were further convinced by its exter- 
nal indoor/outdoor weatherproof speaker 
(50' cord and jack included), which enables 
you to extend this already piercing alert 
signal to the entire neighborhood—or make 
your inside warning sound twice as pene- 
trating (system is available without additional 
speaker for $20 less). 

And we'll give you two full weeks to 
make up your mind. If for any reason you 
don't share our enthusiasm over Ultrar, 
please return it for a prompt, courteous 
refund. Includes 90 day warranty, warning 
decals, and full instructions 


ORDER NOW TOLL FREE. 
pam [LL ee A LE 


g For a «ЖЕР siren system, order product 
#246 for $109. For Ultrar without the 
additional indoor/outdoor speaker, order 
Е #245 for $89. Add $3.50 delivery, and 
$6.54 or $5.34 sales tax, respectively, in 
[| California. Credit card holders may call 
the toll free number below, or send 
check. Please mention this magazine. 


E 800 227-3436 


ü In California 800 622-0733 


THE SHARPER IMAGE" 


(415) 788-8880 


Hook up Black & 
Decker's Drill Guide 
to any X," or 3," elec- 
tric drill,and suddenly | 
you've got a portable 
drill press. You can | 
drill straight into door 
edges, pipes, wooden 
dowels, or flat sur- 
faces and get a 
perfectly placed hole 
at a perfect 90- 
degree angle every 
time. 

The 71-055 
Drill Guide is 
available at your 
dealer. 

And you can 
send this cou- 
pon plus one 


MOTORCYCLE 
OR 
MARINE 
MECHANIC 


AMI has thousands of graduates through 
out the world successfully employed in these 
rapidly expanding service industries. 

We train you in all phases — Mechanics 
Parts Manager - Service Manager and 


Dealership Management 


AMI's Placement Department is dedicated 
to locating job opportunities for our grad- 
uates. This is a lifetime service and our 
records prove this department's success. 


AMI now offers 

the Computer 

Industry's newest 

comprehensive and 

condensed training 

course enabling you 

to be trained in record 

time for employment in this exciting and 
booming industry of today and the future 


There is only one AMI. And it is located in 
beautiful Daytona Beach, Florida — The 
Birthplace of Speed — The Motorcycle and 
Marine Capital of the World 

АМ! offers resident training or home study 


C MOTORCYCLE C MARINE 


dollar to the Courses. 
address below CALL NOW 
for a complete OLL FREE 1-800-874-0645 
catalog of Florida residents call 1-904-255-0295 collect 
Black&Decker 
consumer AMERICAN у. MOTORCYCLE УЧ 
tools апа e» 2, 
accessories. COMPUTER 2 
MARINE 
AND 
MOTORCYCLE INSTITUTES 
1445 SKYTROOPER ROAD DAYTONA BEACH. FLA 32014 
! |} —— — – SEND MORE INFORMATION TO 
- 80-11-88 
reer cet NAME 
Г. 3 | STREET 
Accessories Division, Black & Decker (U.S.) Inc. 
| 701 E. Joppa Road, Towson, MD 21204 | CITY 
| Name | |] stare 
| Street. | PHONE Lis 
State. | CHOME STUDY C RESIDENT TRAINING 
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Chain saws 
[Continued] 


part-time woodcutters, especially 
first-time buyers, won't back off from 
because of size, capacity, or safety. I 
think they've probably succeeded. 

To review the new models and safe- 
ty developments, I tested the saws, 
talked with engineers and the Con- 
sumer Product Safety Commission, 
and traveled to Homelite's North Car- 
olina testing center. Here's what I 
found out. 


Bar-chain combination 

This year's biggest engineering 
(and safety) news is Oregon's Guard 
Tip bar and 91SG cutting chain. Ore- 
gon says the new bar and chain can 
significantly reduce both the frequen- 
cy and force of chain-saw kickback, 
the largest cause of chain-saw inju- 
ries. They are being offered as original 
equipment on no fewer than nine dif- 
ferent makes of saws. 

To understand the new bar and 
chain, you have to know a bit about 
kickback. When teeth cut hard or 
snag on wood at the upper part of the 
bar's end, the saw will kick up and 
back toward the operator (see the box 
on kickbacks, next page). Oregon de- 
veloped an asymmetric bar and snag- 
free chain to overcome this problem. 
The design seems to have succeeded 
quite well. In Oregon's own testing, 
combining the 91SG chain with a 
Guard Tip bar reduced kickback 
torque by two-thirds compared with 
performance of a 91S on a symmetri- 
cal bar—from 17 inch-pounds to five. 

Although the Consumer Product 
Safety Commission (CPSC) isn't say- 
ing so officially, it is well known in the 
industry that the 91SG chain has been 
tested by CPSC and performed well. 
CPSC compared the kickback forces of 
the new chain (without the Guard Tip 
bar) with other original equipment 
chains. The results show reductions in 
kickback forces for the 91SG ranging 
from 59 to 74 percent. 

What do these numbers mean in 
terms of actual improvements in safe- 
ty? The CPSC doesn't really know yet. 
Oregon's Curt Graversen says it 
means that the 91SG reduces kick- 
back energy "to a point where the 
kickback is very easily managed by 
the saw operator." But at the same 
time he cautions: "Even if you had a 
chain with no cutters, it would still 
have a tendency to kick upward." 

Reducing kickback is one thing. Do- 
ing it without hurting cutting perfor- 
mance is another. As Homelite's safe- 
ty expert Vince Morabit points out, a 
saw that cuts poorly can present safe- 
ty problems of its own. Users might 

Continued 
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NOW WITH STOP WATCH 


WATCH 


Try only 10 DAK high energy 90 minute 
cassettes risk free for just $2.19 each 
and get a beautiful $69 value LCD 
digital watch for only $5! 


YOU CAN'T LOSE!!! IF YOU'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!! 


Are the very high frequencies disap- 
pearing from your cassettes as you play 
them? Friction within your cassettes 
may be erasing your crystal clear highs 
even as you read this ad. 

DAK developed a jam proof cassette 
for professional high speed duplicators 
and in the process discovered why 
recordings that sound great when you 
make them, may sound less than great 
in just a few months. 

Here's a chance to try DAK ML90s 
risk free and pick up a great LCD watch 
complete with stop watch for only $5! 

YOUR TIME IS PRECIOUS 

Imagine yourself just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

MOLYSULFIDE 

DAK manufactures enough tape for 
over one million cassettes per month, 
mostly for professional duplicators and 
loaders. We developed polyester slip 
sheets which are inside the cassette with 
raised spring loaded ridges to guide each 
layer of tape as it winds so it won't jam. 

We coat the liners with a unique 
formulation of graphite and a new 
chemical called molysulfide. It reduces 
friction several times better than graph- 
ite and allows the tape to move more 
freely within the the cassette. 

HIGH FREQUENCY PROTECTION 

Tape is basically plastic, and as it 
moves within the cassette friction causes 
the build up of static electricity, much 
as scuffing your shoes on a carpet in dry 
weather. 

Static electricity within the cassette is 
drastically reduced by the low friction 
of the molysulfide so that it won't erase 
crystal clear highs. A very important 
consideration for often played tapes. 

MAXELL ‘TAPE’ IS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the fre- 
quency responses of Maxell UDXL or 
TDK SA are superior and you just might 
be able to hear a difference. 

DAK ML has a frequency response 
that is flat from 40hz to 14,500hz 
X3db. Virtually all cassette recorders 
priced under $600 are flat +3db only 
from 40hz to about 12,500hz, so we 


have over 2000hz to spare, and you'll 
probably never notice the difference, 
and we feel that we have equaled or 
exceeded the mechanical reliability of 
virtually all cassettes. 


NOT MAGICAL OR CHEAP 

DAK manufactures the tape we sell. 
Our tape really doesn't cost less to 
make. You only avoid paying the 
wholesaler and retailer costs and profits. 
When a cassette leaves other factories, 
must be marked up each step of the 
way; even duty on some of the fine 
imported cassettes must be added, so 
with DAK tape you really only save the 
middlemen profits. 
While Maxell UDXL 90s may sell for 
$3.50 to $4.50 each at retail, DAK 
ML90s sell factory direct to you for 
only $2.19 each complete with deluxe 
all clear hard plastic boxes and index 
insert cards. 


A $5 LCD WATCH++STOP WATCH? 

This beautifully styled slim silvertone 

watch is loaded with features. LCD 
means that the time їп hours and 
minutes always shows without having to 
push buttons. 
Push the button once, and you'll see 
the date in months and days, and push 
the button again and see seconds. Push 
the second button and the entire time 
section lights up for convenient night 
viewing. 

Stop watch feature. This fine watch 
has a third button which starts and 
stops an accurate stop watch. The stop 
watch displays up to 15 minutes and 
then continues running displaying up to 
15 minutes at a time. It's great for 
timing cassettes. 

Quartz crystal accuracy means con- 
stant time within 1 minute per month. 
Crystals use little electricity, so the 


battery should last up to a year, and is 
easily changed. 

Stainless steel band for long life and 
comfort. No imitation, a first rate 
locking adjustable band. 

It's guaranteed. This fine watch comes 
with a manufacturer's limited warranty, 
good for one full year. 


DAK TAKES A RISK 

Obviously giving away quality watches 
is not going to make DAK rich. We are 
betting that once you get our new 40 
page catalog with over 6000 words 
about how to make better recordings, 
you will want to buy our cassettes 
again, and we are putting our money 
where our mouth is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and over 4500 repeat customers from 
this advertisement to add to our list of 
over 80,000. 

TRY DAK ML90 CASSETTES 
RISK FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, return only 9 of them 
and the watch for a refund. The cassette 
you test recorded is yours as a gift. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
get the LCD digital watch for only $5 
with your credit card, simply call the 
toll free number below, or send your 
check for only $21.90 plus $5 for the 
watch and $3 for postage and handling 
for each group to DAK. (CA residents 
add 6% sales tax). 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 
friend? We will add one free ML90 
cassette to each additional group you 
buy and of course you can still get an 
LCD watch for only $5 with each 
additional group you order. 


E DAK 


INDUSTRIES 
INCORPORATED 
Call TOLL-FREE ........... . (800) 423-2636 


In California Call (213) 984-1559 
10845 Vanowen St., North Hollywood, CA 91605 


Chain saws 


(Continued) 


try to force the saw, or tire and become 
careless. Kickback injuries might be 
reduced, but other types could become 
more common. 

But Oregon’s Graversen says the 
new bar does not hurt cutting perfor- 
mance at all, and in fact may improve 
it slightly when boring. “On the flat 
portion of the bar,” he says, “the dif- 
ference in cutting speed would be neg- 
ligible. Cutting with the nose buried 
suffers a little, but you would need a 
stopwatch to detect the difference be- 
tween a 915 and a 9158.” 

Oregon is tooling up to produce the 
new bar and chain as rapidly as possi- 
ble, but they may be in short supply 
for a while. Both will be available as 
original equipment on some saws— 
sometimes together, sometimes just 
the bar. Both will also be sold as re- 
placement parts, letting you convert 
your existing saw. The bar will be 
made in a pro model with a replace- 
able sprocket nose and a consumer 
model with a permanent sprocket 
nose. The bar will be sold in pitches of 
% and .325 inches, while the chain 
will be made in %-in. pitch only. 


New models 


Homelite has two new models this 
fall: the 190 (31 cc), a lightweight, and 
the 330, a new mid-range saw with a 
54-cc engine. The 190 will be the first. 
of the company's saws to have a new 
automatic sharpening system. Like 
other self-sharpening systems, the 
190 will have a top sharpening sys- 
tem, honing the top of the tooth. 

Past automatic sharpening systems 
have had three major problems: 

* Though top sharpening works, 
critics have claimed it never really 
brings the chain back to factory-sharp 
condition. After a bit of use, the chain 
drops to about 60 percent of original 
sharpness. 

® After a number of sharpenings, 
hand filing is required to reshape the 
gullet of the tooth. 

® The honing stone on sharpening 
systems tends to groove unless han- 
dled expertly. Grooving will eventual- 
ly deform the teeth. 

Homelite engineers claim they 
have solved these problems. By re- 
shaping the teeth, they have elimi- 
nated the gullet and the need to peri- 
odically file by hand, while creating a 
shape that can be honed to about 90 
percent of factory sharpness. To elim- 
inate grooving, the cylindrical stone 
rotates as it hones so it wears evenly. 

One drawback to top sharpening is 
that it requires an aggressive tooth 
design, which tends to increase kick- 
back. As a result, Homelite has decid- 
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ed to permanently attach its anti- 
kickback nose guard on the 190. This 
eliminates the problem of kickback, 
but also makes cutting with the nose 
buried impossible. The saw compen- 
sates somewhat for this shortcoming 
with a 16-in. bar, which is somewhat 
longer than the standard bar on saws 
in this size range. 

Homelite engineers have spent four 
years on the 330 model to develop a 
powerful but lightweight design. 
They have cut weight by extensive use 
of high-quality plastics. These are not 


ordinary materials, but special plas- 
tics reinforced with glass fibers and 
custom-formulated resins. John Shel- 
ton, Homelite's director of engineer- 
ing, says that these plastics are used 
"only when they serve as well as, or 
better than, the metal parts they re- 
place. The plastics not only reduce 
weight, but also cut costs by eliminat- 
ing machining steps such as drilling 
and tapping for machine screws." The 
330 will take bars 16 to 23 inches long. 
Homelite is working on its own anti- 

Continued 


Kickback —and its remedies 


KICKBACK 
HAZARD AREA 


Kickback occurs when the chain's teeth 
or depth gauges snag wood in the up- 
per quadrant of the bar nose (shaded 
area in the drawing above, left). De- 
creasing the radius of the bar's nose 
reduces the frequency and force of 
kickback. However, decreasing the ra- 
dius increases wear at the bar tip, af- 
fecting performance. Oregon Chain 
Saw's Guard Tip may be the answer. It 
retains the small radius, but moves it 
up, off center, permitting a gradual 
curve at bottom for better cutting. 
Oregon also found two flaws in the 
design of the standard chain that ag- 


gravated kickback: the shapes of the 
depth gauges, which caused them to 
grab, and the short length of the cut- 
ters, which let them roll back, digging 
deeper into the wood. Oregon's 91S 
chain alleviates these problems (see 
drawing above for comparison of stan- 
dard, 91S, and 91SG chains). The 9156 
is a refinement of the low-profile 91S, 
with a special guard link in front of 
the cutter to make cutting smoother. 
Homelite's Safe-T-Tip nose guard 
(top photo) bolts onto the bar nose and 
covers the kickback quadrant, prevent- 
ing kickback and cutting by the bar tip. 


You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
Stereo music infront of a powerful home stereo 
system. 

Butthere's no radio in sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first hear it. 


AROUND YOU 

And nobody will know you're listening to a 
Stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM/FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 


INNER EAR BONES 

The sound will also resonate through your 
bones-all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
a powerful stereo system or sitting in the first 
row listening to a symphony orchestra-—it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere-not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do headstands-the Bone Fone 
stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 

SKI INVENTION 

The Bone Fone was invented by an 
engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music. 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 


and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
Stereo system. 


AWARDED PATENT 

The inventor took his invention to a friend 
who also tried it on. His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio called the 
Bone Fone. 

The entire battery-powered system is self- 
contained and uses four integrated circuits 
and two ceramic filters for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
so when worn over your shoulders, the weight 
is not even a factor. 


BUILT TO TAKE IT 

The Bone Fone was built to take abuse. The 
large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made of Lycra Spandex-the same 
material used to make expensive swim suits, 
So it's easily washable. You simply remove the 
Sleeve, dip it in soapy water, rinse and let the 
Sleeve dry. It's just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue—a color designed especially for the 
System. An optional set of four sleeves in 
orange, red, green and black is also available 
for $10. You can design your own sleeve using 
the pattern supplied free with the optional kit. 

YOUR OWN SPACE 

Several people could be in a car, each tuned 
to his own program or bring the Bone Fone to a 
ball game for the play by play. Cyclists, 


STEREO BREAKTHROUGH 


Bone 
Fone 


A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 


The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 


joggers, roller skaters, sports fans, golfers, 
housewives, executives—everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 
outdoors, while you drive, at ball games or 
while you golf, jog or walk the dog. But most 
important compare the Bone Fone with your 
expensive home stereo system. Only then will 
you fully appreciate the major breakthrough 
this product represents. 


GET ONE SOON 

To order your Bone Fone, simply send your 
check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 596 sales tax.) 
Credit card buyers may call our toll-free 
number below. Add $10 if you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions, and 90-day limited warranty including 
our prompt service-by-mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
your car. Take walks with it, ride your bicycle or 
roller skate with it. Let your friends try it out. If 
after our two-week free trial, you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year. 

Discover the freedom, enjoyment, and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation, today. 
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The Classic Car Museum presents 


The worlds 


great classic cars 
silver miniatures 


The complete collection of officially recognized international classics 
— each portrayed in brilliant micro-detail 


You can acquire these superb 
sterling silver miniatures — 
at just $9.50 each 
— by entering your subscription now. 


At first glance, your eye is attracted by the 
captivating glow of silver. Fascinated, you 
look closer . . . and the lines of an automobile 
begin to take shape. Then, you place the 
silver miniature under a magnifying glass — 
and there, in remarkably clear and precise 
detail, is one ofthe world's great classic cars! 

Thi the excitement that awaits you in 
every issue of The Official Classic Cars Silver 
Miniature Collection, as you discover the in- 
triguing world of the minted miniature. A 
world that combines the beauty of solid ster- 
ling silver with the fascination of meticulous 
detail in the tiniest area . . . and the precision 
of a perfectly formed yet minute work of 
craftsmanship. 

Issued by The Classic Car Museum and 
produced by The Franklin Mint, this ex- 
traordinary new collection will consist of 63 
such carefully crafted miniatures. Each will 
portray — with complete accuracy апа 
authenticity — one of the world's greatest, 
most beautiful and most distinctive luxury 
automobiles. And, to assure its rarity, the 
collection is being made available solely by 
direct subscription, and only for a limited 
period of time. 


The finest and most luxurious cars ever built 


The classic car has been officially defined by 
The Classic Car Club of America as a "fine 
and distinctive American or foreign car built. 
between 1925 and 1948." Yet out of the 
thousands of cars that have been produced 
over the years, only 63 marques qualify as true 
classics. And each of these marques will be 
represented in this collection by one notably 
distinguished model. Among them will be: 
The 1928 Isotta Fraschini Landaulet Cab- 
riolet, Italy's most coveted luxury car — anda 
favorite of wealthy European families. 


Shown actual size. 


The 1927 Bugatti Royale, often called the 
"thoroughbred" of the motoring world. A 
perfect combination of craftsmanship, out- 
standing design and mechanical excellence. 

The 1929 SSK Mercedes Benz. A real eye- 
stopper because of its elegant styling — and 
distinguished for its performance. 

The 1939 V-12 Packard. Originally owned by 
the famous actor Errol Flynn, it features a 
leather top, horse-hide upholstery, fur floor- 
ing, hydraulic brakes and concealed aerial. 

And such equally famous marques as the 
Lincoln, Bentley, Auburn, La Salle, Mar- 
mon, Peerless, Stutz, Chrysler, Renault, Tal- 
bot, Mercer — every one of the 63 officially 
recognized international classics. 


Flawlessly crafted works in miniature 


Each superb sterling silver miniature will 
recapture, with astonishing accuracy and 
exacting detail, the special features that set 
one historic carapart from all others. You will 
actually be able to see and identify every one 
of the spokes on the wheels of the 1934 
Duesenberg. The ornate hood ornament on 
the 1926 Rolls-Royce Phantom 1. The wind- 
shield wipers on the 1938 Lincoln Coupe. 
Even the different car emblems can be clear- 
ly seen! 

So that the design of each car can be fully 
appreciated, moreover, the silver miniatures 
will be minted in an unusual oblong shape. 
This will allow every car to be displayed їп 
two different ways: from the front and from 
the side. 


Toassure complete accuracy, The Franklin 
Mint obtained permission from the owners of 
the cars represented to examine these great 
cars at first hand. Thus, each silver miniature 
is a totally authentic portrayal of one of the 
great classic cars. 


Special magnifier included 


To enable subscribers to study each silver 
miniature in close-up detail, a special mag- 
nifying glass will be sent at no additional 
charge with the first shipment. This precision 
magnifier is mounted on a stand for easy and 
effective use. And it's fully collapsible as. 
well, so it can be safely stored in its own 
protective cover when not in use. 

Furthermore, each subscriber will receive 
a handsome collector's case, custom- 
designed to house and protect all the silver 
miniatures. This finely crafted case provides 
а convenient and attractive means for dis- 
playing the collection – and enjoying each 
individual miniature. 


A miniature treasure in silver... 
at a guaranteed price 


You will be able to build the complete collec- 
tion of silver miniatures conveniently – and 
at surprisingly low cost. Each month, begin- 
ing in January, you will receive one new 
miniature for your collection. The price for 
each sterling silver miniature is just $9.50, 
And this favorable price will be guaranteed to 
you for the entire subscription period — a 
most significant guarantee in these days of 
constantly fluctuating prices. 

By authority of The Classic Car Museum, 
The Official Classic Cars Silver Miniatures will 
be issued in limited edition and by direct sub- 
scription only. The number of complete sets 
to be issued will be permanently limited to 
the exact number of subscriptions entered by 
the end of 1980. 


Subscription deadline: December 31, 1980 
Whether you are an admirer of beauty in 
silver...a person who is intrigued by intri- 
cately detailed works of art in minia- 
ture . . .or a devoted car buff, this collection 


will provide great pleasure and satisfaction 


for you and your entire far 
the years to come. 

To acquire The Official Classic Cars Silver 
Miniature Collection, you must mail the appli- 
cation at right by December 31, 1980. No 
payment is required at this time — but be sure 
to act by December 3151 at the very latest. 


s throughout 


1938 Cadillac Convertible silver miniature illus- 
trated above is approximately five times actual 
size to show fine detail. 


SUBSCRIPTION APPLICATION 


The Official Classic Cars 
Silver Miniature Collectio: 


The Classic Car Museum 
C/o The Franklin Mint 
Franklin Center, Pennsylvania 19091 


Please enter my subscription for The 
Official Classic Cars Silver Miniature Col- 
lection consisting of 63 finely detailed 
sterling silver miniatures, to be issued 
to me at the rate of one per month, at the 
guaranteed issue price of $9.50* per min- 
iature. I will be billed for each of my silver 
miniatures prior to shipment. A special 
magnifier will be included with my first 
shipment, and I will also receive a custom- 
designed collector's case. 


*Plus my state sales tax and 50* per 
shipment for postage and handling. 


Must be postmarked by December 31, 1980. 
Limit: One collection per person. 


Signature 


Mr. 
Mrs. 
Ms. 


Address. 
City 


State, Zip 


Canadian residents will be billed for each miniature in advance of shipment at $12.50 plus 


75* for shipping and handling (SCND). 


The Franklin Mint is the world's largest private mint. It is not affiliated with the U.S. Mint or any other government agency. 37 


SHAKESPEARE'S 
SUPER BIG STICK 


те 


At home on the wide 

open range or atop a roof Р 

in the crowded city. Per- 

formance has made the 18' f 


Super Big Stick the most 
popular base station 
antenna on the market. 
Skillful engineering com- 
bined with its fully insu- 
| atedfiberglasstwo piece 
construction make Super 
i Big Stick one of a kind. 
Pop the black Insul- 
Sleeve" boot in place 
and you're set to go! 


х 
A 


* Withstands 13,000 volts Bae 
accidental electrical con- INSUL. -SLEEVE 
tact... protection no pilin 
other base antenna сап  pylene/rubber 
match! Sleeve protects 

e Two piece construction— metal connec- 
no guy wires табата 

| ĦSWR Іеѕѕ than 1.5 across electrical 
all 40 channels! contact. 


* Low angle radiation 
pattern! 


*4.5 db gain! 


Ask your dealer for a 

Shakespeare s FREE 1981 Antena 
Catalog including a ful line of CB. 
CB Marine, Land Mobile, Amateur 
antennas and accessories. Or, 
write to Shakespeare. 


=) 
rom. 
ELECTRONICS AND FIBERGLASS DIVISION 
Antenna Group, Р.0. Box 733, Newberry, SC 29108 
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Chain saws 


(Continued) 


kickback bar, but until it’s ready the 
company is relying on its nose guard 
for kickback safety. 


Small saws 


A trio of new saws—the Stihl 010 
AV, the Jonsereds 510 SP, and the 
Echo CS-280—are among the small- 
est, lightest saws ever produced by 
their respective manufacturers. Still, 
none of these saws is a toy. I used the 
Stihl with a 16-in. bar, and though the 
saw feels like a lightweight, it cuts 
like a middleweight. Its anti-vibra- 
tion system makes the saw a comfort- 
able one to use. And at 97 dBA, it’s 
also the quietest saw on the market. 
The 010 has a 37-cc engine and weighs 
just 9.9 pounds with a small bar. The 
saw I tried has a hand guard, but 
Stihl’s Quickstop chain brake is avail- 
able as an option. 

Jonsereds calls the 510 SP the first 
of a new generation of saws. It can 
take bars up to 18 inches long and is 
simply constructed, having less than 
200 parts (many saws this size have 
300—400). Its compact size and 10%- 
pound weight put the 510 SP in a class 
with the minis. But its 49-cc engine 
and guide bars of up to 18 inches rank 
with the mid-size saws. 

The 510 SP has a semi-automatic 
choke. You switch it on before start- 
ing, and then it clicks off automatical- 
ly when the motor catches. So there's 
no fumbling with the choke to keep 
the engine from stalling. A hand 
guard is standard, but there's an op- 
tional chain brake, too. 

The CS-280E is the smallest saw 
ever made by Echo. With a 28-cc en- 
gine it qualifies as one of the minis. It 
weighs just 7% pounds with its bar 


Timed test cuts with self-sharpening 
saw are made by Homelite engineers. 


‘With new tooth design, 190 will never 


and chain. The only bar size available 
with this new model is 12 inches. 


Mid-size saws 


Echo’s newest in the mid- to upper- 
size category is the 65-cc CS-650 EVL. 
This is a powerful saw that will take 
bars up to 27 inches long. It features 
an electronic ignition and an anti-vi- 
bration system. Like all other Echo 
saws, it has the new Guard Tip bar. 

Other new saws in the mid-size 
range are John Deere’s 55V and Pou- 
lan’s 3400 Counter Vibe. The Deere 
55V has an anti-vibration package 
that includes rubber engine mounts 
and extra rubber padding on the front 
handgrips for added comfort. The fuel 
tank is separate from the cylinder to 
prevent vapor lock when running hot. 
As with other V-series saws, the 55 
features nonmodular construction to 
allow easy replacement of powerhead 
components. The 50-cc engine powers 
bars up to 24 inches long. Safety fea- 
tures include chain catch, throttle in- 
terlock, guard-link chain, and hand- 
guard or optional chain brake. Deere 
also has a new big saw this year, if you 
want to go all the way. The 80V can 
take bars up to 27 inches long, and it 
has a 79-cc engine with solid-state ig- 
nition. 

Lloyd Tuggle, head of Poulan engi- 
neering, says the Poulan 3400 is the 
result of more than three years of de- 
velopment. Its anti-vibe system ab- 
sorbs up to 78 percent of the saw's vi- 
bration. The 3400 is another saw that 
will be equipped with the Oregon 
guide bar. (Poulan calls its version the 
Control Tip.) The 3400 has a 56-cc en- 
gine, solid-state ignition, and needle 
bearings throughout. u 


need hand sharpening, Homelite claims. 


The ITT unit requires no pager to retrieve your 
messages and records only true messages. 


ANSWERING BREAKTHROUGH 


A new telephone answering computer 
from ITT recognizes your voice signal 
and plays back your messages without 
a pager. But there’s plenty more. 


Voice Recognition 


It's not cheap. The new ITT telephone 
answering computer is $400. But for that price 
you get, without question, the most convenient 
and advanced system in the world. 


NO PAGER 

Most remote telephone answering units 
require a paging device to retrieve messages. 
The ITT unit does not. You simply phone your 
unit, and in your own voice, repeat a voice 
code. It will automatically recognize it, rewind 
to your first message and play all your 
messages back. You don't need a pager. 

You can select from 25 different voice codes 
and change them anytime right at your unit. 
Not only do you have the extra security of a 
unique code, but the flexibility of changing it 
anytime you want. But there's more. 


PURE MESSAGES 

If you own a remote system now, you know 
what happens when you call in and find that 
most of your callers hung up and left no 
message. Or if they left a message and hung 
up, there's a lot of empty space and a dial tone 
atthe end of the incoming message. Not so on 
the ITT unit. 

The ITT system recognizes hang-ups and 
dial tones and rewinds itself automatically 
before the next message is received. You end 
up with pure messages so the time you save 
listening to unnecessary sounds is significant. 
But there's even more. 


VARIABLE LENGTH 

Most units have a time limit for an incoming 
message-usually 30 seconds. The ITT unit 
has a variable message length up to 3 
minutes. The unit's computer will sense the 
caller's voice and record only the exact length 
of the message. Again, there's no wasted 
time. You record only as much or as little as 
you need. 


BUILT-IN PHONE 

The unit comes with a built-in telephone that 
also acts as your outgoing announcement 
microphone. You can receive, make calls, and 
change your messages-all with the same 
unit. 

The outgoing messages are recorded on a 
continuous loop cartridge. This means that 
you can record different messages on different 
cartridges and select the exact message you 
need. The cartridges cost only $5 each. All 
incoming messages are recorded on an 


inexpensive audio cassette that will last years 
andcan be purchased locally for a few dollars. 


MORE FEATURES 

There are many more features that make 
ITT's unit the most deluxe answerer you can 
buy anywhere. 
Last Message Signal After you listen to your 
last message, you hear three beeps—a signal 
that you've reached the end. 
Save or Rewind After you listen to your last 
message, you can either hang up and save all 
of your messages or you can rewind to the 
beginning. The choice is yours. Even many of 
the expensive units don't have this feature. 
Last Message Announce When you receive 
25 messages (the capacity of the unit) instead 
of not answering at all, the unit will go into its 
"full" mode and the caller is told to call back 
later without taking a message. 
Message Counter Not only can you see the 
number of calls you receive but the large LED 
readout also counts off seconds as you record 
to tell you the length of your outgoing 
announcement. The counter has other signals 
to tell you when to record and what message 
you're at during playback. 
Handsome Appearance The system looks 
great on any desk and a telephone fits easily 
on its cover. It measures 3%” x 10" x 14". 


\ 


The number of pure messages are flashed on 
the large LED display. 

The ITT should be a service-free system. 
The recording tapes are often the first thing 
that goes wrong with other units. With the ITT 
telephone answering system, you simply plug 


in anew tape. Nevertheless, the unit is backed 
by national service centers and a service-by- 
mail facility. JS&A is America’s largest single 
source of space-age products further assur- 
ance that your modest investment is well 
protected. 

We urge you to order a system for our 30- 
day telephone answering test. When you 
receive the unit, plug it in and see how fast you 
can record your messages. See how simple it 
is to operate. See how convenient it is not to 
have a pager when you retrieve your calls. But 
above all, see how fast you retrieve messages 
without having to listen to hang-ups and dial 
tones. 

Then. within 30 days decide if you want to 
keep it. If not, no problem. Simply return your 
unit and we'll send you a prompt and cour- 
teous refund including your $4.50 postage, 
handling and insurance. There is no risk. 

To order your ITT answering system, simply 
send your check or money order for $395 plus 
$4.50 for postage and handling (Illinois resi- 
dents please add 5% sales tax) to JS&A 
Group, Inc., at the address below. Credit card 
buyers, please call our toll-free number below. 
Each unit comes complete with an AC plug-in 
power supply, modular connector, one-year 
limited warranty, complete instructions and 
both the outgoing and incoming tapes. If you 
require a four-prong adapter, please indicate 
this and one will be supplied free of charge 
with your unit. This unit is FCC approved so if 
you don't have a modular plug or four-prong 
adapter, simply call your phone company and 
they will be delighted to install one for you. 

We know of no other telephone answering 
system that is better designed and more 
advanced than the ITT system. But then you 
pay for what you get. Order an ITT telephone 
answering computer at no obligation today. 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Space Shuttle bipod test 


What looks like a nutcracker for a very 
large robot is actually the sole mechanical 
connection between the nose of the Space 
Shuttle orbiter and its 154-foot-tall exter- 
nal fuel tank—a vital link indeed. During 
the Shuttle’s launch and ascent through 
the atmosphere, the V-shape bipod will be 
subjected to furious air currents and vi- 
brations caused by the aerodynamic con- 
dition known as “vortex shedding.” To 
test the bipod's ability to withstand such 
buffeting, engineers at the U.S. Air 
Force's Arnold Engineering Center in Ten- 
nessee placed one in their transonic wind 
tunnel, as shown in the photo above. The 
component was put through a "Mach 
sweep” with wind speeds ranging from 
Mach 0.15 to 1.4 (114-1062 mph). The 
tests showed that immunity to potentially 
dangerous vibrations could be improved 
by a simple modification: applying collars 
made of spray-on foam insulation to the 
bipod's two aluminum struts. 


Solar-flare service 


A unique hotline is now available to any- 
one who wants to keep informed about 
the sun's behavior during this year of 
peak solar activity, the so-called "solar 
max." The telephone Solar Max hotline 
service originates from NASA's Goddard 
Space Flight Center in Greenbelt, Md., 
and is provided jointly by NASA and the 
National Oceanic and Atmospheric Ad- 
ministration through NOAA's Space Envi- 
ronment Services Center in Boulder, Colo. 
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Recorded messages that are updated dai- 
ly will report on solar flares—which 
have the potential to cause geomagnetic 
storms that can disrupt electronic 
communications—sunspots, and other 
aspects of the sun’s ever-changing vis- 
age. The number is (301) 344-8129. 

The recordings originate in the Solar 
Maximum Mission’s Experiment Opera- 
tions Facility, under the supervision of 
NOAA forecaster David Speich. The Solar 
Maximum Mission spacecraft is an Earth- 
orbiting solar observatory that was 
launched last February. The recordings 
will report on experiments being carried 
out aboard the craft, as well as giving the 
locations of active regions on the sun. The 
information will be used by astronomers, 
amateur radio operators, geologists, and 
others who follow the solar cycle. Scien- 
tists are coordinating the observations 
made by the Solar Maximum Mission 
spacecraft with those from ground-based 
observatories in the most comprehensive 
investigation ever of solar flares. 


Superpower windmill 


Aone- on-dollar windmill with an out- 
put of two megawatts has been built by 
Mehrkam Energy Development, Inc. [PS, 
April '79] in Reading, Pa. The really sur- 
prising thing about this turbine, the most 
powerful to go on line so far in the United 
States, is that it was built without govern- 
ment funds. The firm of Metals Engineer- 
ing, Inc., which acquired the windmill, ex- 
pects it to pay for itself in seven years. The 
machine has six 55-foot blades on a 100- 


foot tower, and is designed to generate 
electrical power in nine-mph winds. 


Build a better mousetrap 


But not for catching mice. In fact, this 
primitive apparatus, and others equally 
Simple, have been devised by an ingen- 
ious inventor with the U.S. Department 
of Agriculture Forest Service. Earl Olson, 
anenvironmental geologist, has designed 
at least six devices for detecting land- 
slides. Although they are built from 100 
different kinds of household hardware, in- 
cluding mousetraps, tongue depressors, 
nuts, bolts, nails, and measuring tapes, 
these devices compete with delicate and 
expensive electronic equipment. Olson 
says that people refer to him as the "junk 
man," and adds, "They laugh when they 
see what I'm using, but most are im- 
pressed by the results. They're amazed, 
for example, that two tongue depressors 
glued to a clothespin can show that sev- 
eral tons of earth have shifted." Forest 
Service managers depend on Olson's 
data to establish the stability of land for 
building roads, developing ski and other 
resorts, making sales of timber, and pro- 
tecting visitors to National Forests. 


Superalloys for jets 


Development of a new ceramic material 
by engineers at General Electric has made 
possible the casting of hollow jet-engine 
components from some of the toughest, 
most heat-resistant alloys known, with a 
significant gain in fuel economy. The 
three members of a GE team in the photo 
below are holding a core made of the new 

Continued 


Your heart can tell you three things 
that can help you live longer and 
stay healthier. The rest is up to you. 


JS&A has never offered a pulse meter. And 
for good reason. 

If you've ever used one, you'll quickly 
discover that your heart does not beat like a 
clock. It's irregular. It might beat at 40 beats 
per minute for one instant and at 120 the next. 
Since most pulse meters measure each beat 
as it occurs, you never feel confident that 
you're getting a very good reading. 

We also considered size. Each pulse meter 
we examined was large or cumbersome and 
awkward to carry or store. 


WE WAITED 

We waited a few years. In the meantime, we 

discovered three ways your heart (through 
your pulse) helps you monitor your health. 
Pulse Rate Your pulse rate can tell you if you 
are getting enough oxygen throughout your 
body. A high pulse rate indicates that your 
heart must pump faster to supply that oxygen 
and may indicate poor physical condition. 
Target Zone Your pulse can tell you if your 
heart is beating fast enough during exercise. 
There's an area called the “Target Zone.” 
Below this level, you're not exercising hard 
enough to do your heart or respiratory system 
any good. Above this level, you can be 
dangerously over-exerting yourself. 
Cardiac Recovery Time The time it takes for 
your pulse rate to return to normal after you've 
exercised is the real measure of whether or not 
your exercise program is doing you any good. 
This time can be as healthy as one minute or 
аз poor as several minutes. 

The three things we learned convinced us 
that the ideal pulse meter must have the 
following features: 

1. It must measure a series of heart beats 
and simultaneously compute the average to 
avoid the strange readings from irregular heart 
beats. 

2. It must be small enough to use while 
exercising. 

3. It should have a timing capability to 
determine the Cardiac Recovery Time. 

It wasn't until a small Utah medical elec- 
tronic instrument company created what we 
feel not only provides the capabilities listed 
above, but excels in other areas too. 

FITS ON FINGER 

The unit is called the Pulsetach, and it fits 
right over your finger. It weighs less than an 
ounce and can be worn easily during most 
exercise programs. 

The large liquid crystal display can easily be 
seen in normal room lighting or in bright sun- 
light, and because liquid crystal displays 
consume very little power, the readily-avail- 
able watch batteries will last for years. The 
Pulsetach automatically turns itself off in five. 
minutes if you forget. 

The heart of the system is a powerful micro- 


computer CMOS semi-conductor integrated 
circuit that will take up to 4 pulse beats, 
compute an average pulse rate, and then flash 
that rate on the liquid crystal display. 
FINGERTIP SCANNER 

The sensor consists of a Gallium Arsenide 
infrared light-emitting diode which scans your 
fingertip hundreds of times a second to 
determine your pulse rate. This new system is 
one of the most accurate and is also used in 
sophisticated hospital systems. 

The unit also contains a quartz-controlled 
timing circuit which will accurately time either 
your exercise period or your Cardiac Recovery 
Time. And you can switch back and forth 
between the pulse and chronograph mode 
while you are exercising. 

We realize that the Pulsetach sounds like a 
very sophisticated unit. And it is. But as 
sophisticated as it is internally, it's an extreme- 
ly easy unit to operate. There are just two 
buttons to press which operate the pulse read- 
ing and the chronograph timing circuit. A third 


button engages the audio circuit. 
Emme. чча 


The Pulsetach system fits comfortably on your 
finger while it monitors your heart and deter- 
mines your Cardiac Recovery Time. 


HEAR YOUR PULSE 

The audio circuit simply beeps every time 
your pulse beeps. This feature lets you mon- 
itor your pulse by hearing it as you run or 
exercise and it can be shut off by pressing the 
button a second time. The timing circuit is 
quartz-controlled and extremely accurate. 

The Pulsetach not only has combined all of 
the most advanced technology in an extremely 
small size, but it costs less than many other 
systems lacking its advanced features. 

The Pulsetach can be used for joggers, 
athletes, all forms of exercise and even 
cardiac recovery patients, as it operates quite 
effectively with pacemakers. 

REAL WORKOUT 

We suggest you order a Pulsetach for our 
30-day no-obligation trial. When you receive 
your unit, give it a real workout. Notice how 
simple it is to operate and how easily you 


The Pulsetach will shortly 
become the number one 
selling system of its type in 
the nation. 


can read your pulse rate. Use it to stay in your 
Target Zone and to determine and then 
improve your Cardiac Recovery Time. 

Monitor your Cardiac Recovery Time. 
Determine your Target Zone and see if you're 
really exercising in that area. Then use the 
Pulsetach to watch those important signs 
slowly improve thanks to the accuracy and 
information you get from the unit. 

By knowing the important factors that help 
you monitor your health, you'll feel better, 
exercise more effectively, and many doctors 
feel you'll live longer. 

TWO UNITS AVAILABLE 

To order your Pulsetach pulse meter, send 
your check for $119.95 plus $2.50 postage 
and handling (Illinois residents add 696 sales 
tax) to the address below. (Allow 20 days for 
personal checks to clear.) Credit card buyers 
may call our toll-free number below. 

You can also order the more expensive 
hospital unit that averages 16 beats and has 
all the features including the small size of the 
previous unit. It costs $169.95. 

We'll send your Pulsetach pulse meter 
complete with 90-day limited warranty and 
instructions which include information on 
determining your Target Zone, Cardiac Re- 
covery Time and other helpful information. 

Then after your test, if you're not fully con- 
vinced that the Pulsetach is the best unit of its 
kind, the most convenient, and the greatest 
value, return it within 30 days for a prompt and 
courteous refund including the $2.50 charge 
for postage and handling. You can't lose. 

Your Pulsetach is totally solid-state so 
service should never be required, butif itis, the 
manufacturer has a national service-by-mail 
facility backing each unit. JS&A is America's 
largest single source of space-age products— 
further assurance that your Pulsetach is 
backed by a substantial company. 

We've waited an awful long time to jump into 
the pulse monitoring field. But what a great 
entry. Order your Pulsetach at no obligation 


today. 
0 PRODUCTS 
THA 


(312) 564-7000 
Call TOLL-FREE . . 800 323-6400 
In Illinois Call .......... (312) 564-7000 


© JS&A Group, Inc.,1980 


NASA 


* NASA Patent # 4,052,648 
* UL Listing Applied For 
* 15% Energy Tax Credit 
Built-in Safety Fuse 
Quieter Motors 
sation to 
Prevent “Bog Down” 


NASA invented it to save power in 
spacecraft. Now, YOU can use it to 
cut the cost of using major 
appliances by as much as 60%. 


In 1975, NASA engineers invented a computer to con- 
serve power used in spacecraft. They called it a power 
factor controller, Selected companies were Nicensed to 
produce И. Exxon bought Reliance Electric for it. О! 
company, Enercon, Inc., further modified and impr 
ed upon that design for home and industrial applica- 
tions. They сан it Dr. Watt 
HOW DR. WATT CUTS POWER 
Most electrical motors found in major home ap- 
pliances were designed to supply maximum power dur- 
ing peak load conditions. Your appliances typically do 
по! need all this power most of the time. During these 
periods, these motors use more power than is 
Necessary. NASA invented a solid state device that 
senses when your appliance is overloaded; it then swit- 
ches off the power for very short periods of time 
(millionths of a second). When demand for power in- 
ju use and pay for 


CHECK THE SAVINGS 


Dr. Watt applies to induction type electrical motors, 
the most commonly used in major home appliances 
and industry. Dr. Watt can save 10 to 60% depending 
upon load. 


Monthly ‘Monthly 


Application ost _ Savings 


3 Ton Central Air Condi- 

ioner $89.10 
Washing Machine $11.40 
20 Си. Ft. Refrigerator 

Freezer $17.60 — $264 
Shop Disc Grinder $1200 — $ 720 
EXIXD monthly savings are based on National 
Energy Watch data and estimated usage figures. 


Dr. Watt savings can be substantial, It may pay for 
о tat 


$13.37 
$ 399 


NO INSTALLATION REQUIRED 

Dr. Watt is easy to use. Simply plug Dr. Watt into your 
wall outlet, plug your appliance into Dr. and start 
saving. Dr. Watt also comes in wire-in models for in- 
dustrial application. 


15 DAY NO-RISK TRIAL 
It for 18 days, if you are not completely satisfied, 
return it for a prompt refund of your purchase price. 
After that, you have a substantial factory warranty. 


TO ORDER send check or money order to the aadress 
below. Credit card customers: 


Call Toll Free 1-800-527-7066 


call collect (214) 349-3120 


~ MEDIA MARKETING 


10155 Plano Rd. * Dallas, TX 75238 
Yes send me the following Dr. Watts with 15 day no-risk 


return. 

—120+ Veh.p.Dr. Watt. $39.95 
— 120v Yehp Wire-in $59.95 
— 120v 2hp Heavy Duty $79.95 
— 240v hp Heavy Duty Wire-in $79.95 
— 240v Shp Heavy Duty Plug-in $99.95 
Add $2.50 for delivery. Texas residents add 5% sales 
tax. 


Name. 


Address. 
сиу. 
State. —Zip 


CiCheck of M.O. Enclosed 
For even faster service, charge to: 
CMCONisa — Expires. 
Account #. 


Signature. 
© мм! 1980 
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Science newsfront 


(Continued) 
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Koralox alumina ceramic. The core is used 
in a mold into which the molten alloy is 
poured. After the metal—called an ad- 
vanced oriented eutectic alloy—has hard- 
ened, the intricately shaped core is chem- 
ically dissolved away. This leaves a com- 
ponent with complex cooling channels for 
the compressed air that cools turbine 
blades on jet aircraft. Engines with the su- 
pertough, superalloy blades could have 
as much as 17 percent more thrust than 
those with more conventional blade 
materials. 


Storing waste energy in water 


Improvements in generation and conser- 
vation are two prongs of our attack on the 
energy crunch. A third important one is 
energy storage. Now the Department of 
Energy has launched a study to determine 
the engineering and economic feasibility 
of storing waste energy in aquifers—un- 
derground bodies of water. Under the 
management of Battelle Memorial Insti- 
tute, the Aquifer Thermal Energy Storage 
Program will examine three sites: in Alas- 
ka, New York, and Minnesota. The draw- 
ing shows how the system would work at 
one of them, in Bethel, Alaska. During 
warm summer months, water would be 
pumped from the underground aquifer 
and heated by exhaust gas from the 
town's diesel-powered electric generator. 
Then it would be pumped back below 
ground and stored until winter, when it 
could be retrieved to heat some of the 
town's buildings. Heat exchangers pro- 
tect the aquifer from contamination. The 
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Bethel system will be designed by TRW to 
heat the water to about 200 degrees F. In 
the ATES approach, only confined aqui- 
fers—those insulated above and below by 
impermeable layers of earth—will be con- 
sidered. 


Improved solar cell 


Materials scientists at Boeing Aerospace 
Company's Engineering Technology or- 
ganization have advanced the state of the 
art of thin-film solar cells. They have de- 
veloped a cell with a sunlight-to-electricity 
conversion efficiency of 9.4 percent, un- 
der contract to the Department of En- 
ergy's Solar Energy Research Institute 
(SERI), which views the achievement as a 
major advance. The prime goal of this 
country's National Photovoltaic Program 
isto produce thin-film solar cells with effi- 
ciencies of at least 10 percent. According 
to Dr. Sayten Deb, SERI's Photovoltaics 
Division program manager, optimal de- 
sign of the cell should soon push the effi- 
ciency to more than 10 percent. 

Thin-film solar cells consist of a very 
meager film of photovoltaic material de- 
posited on a low-cost substrate. In the 
Boeing cell, the film is made of copper 
indium selenidelcadmium sulfide. Such 
cells are being sought as an alternative to 
present-day single-crystal silicon cells. 
These have a conversion efficiency of 15 
percent, but are so difficult to make that 
they cost about $10 per watt. Thin-film so- 
lar cells with an efficiency of 10 percent 
should cost less than 50 cents per watt by 
1990. 


А few years ago, when remote 
message retrieval made its first appear- 
ance in a handful of $300 telephone 
answerers, people figured that was the 
pe they'd have to pay to hear messages 
long distance. 

Unfortunately, since then remote play- 
back has continually proved to be one capa- 
bility you wouldnt tind in an inexpensive 
phone answerer. 

But now you will. Because the engineers 
at Phone- Mate® have defied both the laws of 
traditional design and inflation—with a fully 
capable remote answering system that's 
priced even lower than many units lacking 
this extraordinary feature. 

Introducin: ‘Phone Mate's newest genius, 
the Remote 908. 

ө one announcement, not 30. 

Phone-Mate' remote 
pocket coder enables you 
to hear your messages 
from any corner of the 
world—just by beep- 
ing into the nearest 
phone, anytime. And 
its designers have 
even gone to the 
trouble of protect- 
ing the privacy of 
your messages: the 
playback function 
will only respond to 
the exact frequency 
of its matched T pocket 
coder. 

But this very 
useful talent is only 
one of many excep- 
tional phone answer- 
ing features 

Take, for example, its dual tape design 
(other low е answerers try to get by 

stores your outgoing announce- 


with one). 
ment on one tape, incoming messages on the 
other. Meaning you record just one personal 
announcement instead of 30 (as required on 
single tape units). And eliminate the aggra- 


vation that comes with hearing an announce- 
ment every time you play back a message. 
What's more, you can record up to 30 


FROM ANY WHERE 


FOR ONLY 5179. 


half-minute incoming messages on the unit's 
trouble-free cassette. Then flip it over for 
another 30. Or pop it in and out—instantly— 
for easy storage or replacement. 

To hear those messages, you'll take 
advantage of the 905's remarkable Audio 
Scan™ system—the same feature found on 
Phone Ма!ез most exclusive models. It actu- 
ally lets you hear messages in rewind or fast 
forward. Even helps you count them. And 
assists in rapidly pinpointing the one you want. 
To answer or not to answer. 

That is the option. 

More reasons why it's easy to mistake 

this $179 phone magician for one of its more 


Phone Мо!өз newest. The first dual tape remote 
‘answering machine available at this remarkably 
low price. Order yours now with a free phone call 

to The Sharper Image. 

expensive competitors? 

Its incoming call monitor, for one. It lets 
you hear your caller's voice before you pick 
up the phone. Allowing you to effectively 
screen out untimely E never miss a 
message (or a business order, or an important 
reply). 

Then theres the Message Received light 
that tells you at a glance whether anyone's 
called. The Power On light that lets you know 
your unit's ready for action. And for keeping 
track of announcement length, a built-in 
precision timer. 


By the way, for those who may be 
considering a month-to-month answering 
service, you should know this: after 
initial connection and less than half a 
year of service fees, you will have paid out 
considerably more than the cost of this new 
Phone-Mate. 

е yours now. 

It's no secret that Phone-Mate has long 
secured its position as the industry's leader. 

What's more, we believe that their new- 
est machine possesses talents no other inex- 
pensive answerer can match. And we con- 
Sider ourselves lucky to have been chosen 
as one of the first to bring it to the public. 

All things considered, we expect this 
electronic genius is going to be in short 
supply at most stores; yet by ordering now 
through The Sharper Image, you can be 
assured of receiving the 905 even before 
many stores get their hands on it. A single 
toll-free phone call is all it takes to confirm 
your order. 

You'll also have the luxury of using 
remote message retrieval for two weeks with- 
out obligation. If not completely delighted, 
just return it for a prompt, courteous refund 
(including the. $3.50 delivery charge) 

Incidentally, all Phone-Mates are backed 

a substantial network of service centers 
Ге: its highly unlikely you'll ever need 
one). Also included are its Paitin micro- 
phone, operating manual, cassette, and one- 
year parts, 90-day labor warranty. 

So reserve yours now. And own the one 
remote phone answerer that leaves nothing 
to be desired. 


ORDER NOW TOLL FREE. 
Fea eS =e 
a Order product #248. Credit ond 

* holders may use our toll free number 
below. Or send check for $179 plus 
$3.50 delivery (in California, add $10.74 
sales tax). Please mention this magazine. 


8 800 227-3436 
8 In California 800 622-0733 


THE SHARPER IMAGE" 


260 California St., San Francisco, CA 94111 
(415) 788-8880 ' ©1980 The Sharper Image 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Waves help power stepped, stored-water generator 


Many shore locations have abundant 
power for hydroelectric generation, even 
if they lack elevated or fast-flowing natu- 
ral rivers, says this inventor. He'd build a 
holding tank at a convenient height, and 
two generators along the downslope. 


Wave-action pumps below and collector 
buckets on a “walking beam” pump 
would lift water to the reservoir. Down- 
flow would be split into two streams, one 
to power the upper turbine, the other to 
power the larger, lower turbine. 


Handled frame grips panels 


It's not the weight that makes it so difficult 
to carry wallboard, plywood, and other 
standard-size panels, but rather the near 
impossiblity of getting your arm around 
them. This telescoping, spring-retracting 
carrying frame could ease the task of lug- 
ging panels to a job. With gripper projec- 
tions slipped over the panels' edges, the 
retracted frame would hold them tight 
and provide a carrying handle. 


Calculator figures calories 


After dialing in such individual data as 
your height, weight, age, and sex, you'd 
clip this computer to your clothing and go 
about your exercises or normal business. 
An electronic vertical motion sensor and 
timer would then figure out, according to 
a preprogrammed formula, how many 
calories your activity burns up over a fixed 
period and display the answer. 


The following patents have been issued on these inventions: Wave-pow- 


Coated window saves energy 


Ordinary window glass in this storm win- 
dow would be coated on one side with a 
radiation-absorbing film, which in turn 
would be covered with a radiation-reflect- 
ing film. With the window installed so the 
films face outdoors, it would partly block 
warming sunlight in summer. In winter 
you'd reverse the window to admit radia- 
tion and keep heat inside. 


Plastic wing nut—No. 


Plastic wing nut taps itself 


Finding the right fastening for some low- 
stress parts or attachments might go a lot 
faster if you kept a supply of these plastic 
wing nuts on hand. The durable, heat-re- 
sistant nut would be shaped with a flared 
mouth and surrounding collar to fit a 
range of stud sizes. You'd tap the nut by 
screwing it on a threaded stud. It could 
also speed assembly-line operations. 


4,114,506 to Michele Aimar, Turin, Italy. 


ered generator—No. 4,132,901 to Don Crausbay, St. Thomas, Virgin Is- 
lands; Calorie computer—No. 4,192,000 to Elmer M. Lipsey, McLean, Va.; 
Reversible window— No. 4,180,954 to Harold A. Gell Jr., Silver Spring, 
Md.; Panel gripper—No. 4,135,655 to Averil L. Brown, Corning, Calif., 
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Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 
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UNDISCLOSED SOURCE 


Now, the closely held secret behind many of 
today’s quartz timepieces is revealed. 


Most major companies would rather 
have these facts remain secret, but one 
little-known company decided to show 
its genius to the world. 

To effectively compete in world 
markets and when lacking in necessary 
technology, many major companies 
have turned to smaller more dynamic 
companies to build their products. 
Sometimes the product is built to the 
specs of the major company. But more 
often than not, the ony unique parts 
are a label and different owner's 
manual. This practice is quite prevalent 
in the digital watch industry. 

One company that has been the real 
source behind products introduced in 
the U.S. by companies like Mattel, Timex 
and Texas Instruments, is Olympos Elec- 
tronic Co., also known as Otron. 

Olympos Electronic now wants the 
world to know its name and genius. 
We feel lucky to be selected to bring 
this story to you. 
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Olympos Electronic Co. is now in- 
troducing products into this country 
under its own trade name—Otron. We 
are introducing one of the first Otron 
products into the U.S. 

12 or 24 HOUR DUAL TIME, 
DUAL ALARM CHRONOGRAPH 
The first product we selected is the 

Alarm Chrono X watch, It may be the 
most advanced Quartz timepiece in 
the world today for under $200. 

We know of no other watch that 
combines these unique features and 
design. It has both a 2nd time zone 
capability and a 2nd separate alarm. It 
comes in either 12 or 24 hour version. 
These features are just the beginning. 
Compare this watch feature-for-feature 
against any other in the world. We 
believe you will be convinced that 
there is not a better watch dollar-for- 
dollar anywhere. 

TESTED TO 100 FEET OF WATER 

Three years ago, there were no 
digital water resistant alarm watches. 
Today they exist in some more advanc- 
ed models, but cost $100, $200 or 
more. Our Alarm Chrono X is submer- 
sible to 100 feet of water. Its unique 
alarm emits sound right thru the 
stainless steel case. The O-ring con- 
struction and rock hard mineral glass 
lens provide a lock tight seal against 
water to 100 feet—it's guaranteed. 

THINNESS AND BOLD 
MASCULINE DESIGN 

The Alarm Chrono X is a combina- 
tion of bold masculine design and just 
the right degree of thinness. No 
sacrifice in function or masculinity, the 
Chrono X measures 8.9 mm from the 
top of its mineral glass lens to the back 
of its stainless steel case. That's 1.6 mm 
thinner than the popular Seiko Alarm 
Chronograph, 2.1 mm thinner than the 
Citizen and 3.1 mm thinner than Texas 
Instruments. Yet Alarm Chrono X has 
the same bold design of each. The 
Seiko sells for $250; the Citizen for 
$200; and the T.I. for $125. . .What 
does Otron know that these other com- 
panies don't? 


UNSURPASSED QUALITY AND 
ACCURACY FOR UNDER $70 

Stainless steel case, and finely woven 
mesh bracelet, mineral glass lens, 
water resistant to 100 feet and quartz 
accuracy to +5 seconds per month. 
That's quality and accuracy found only 
in watches costing $200 or more. The 
Alarm Chrono X sells for $69.95 in 
stainless steel case and $79.95 in gold 
with 3 microns of real gold over 
stainless. Compare features and price 
for yourself before you call to order. 

ORDER TOLL FREE AT NO-RISK 

The Alarm Chrono X is offered with а 
15 day no-risk trial period. If during 15 
days, you find the Alarm Chrono X not 
to your liking return it for a prompt re- 
fund of your purchase price. 

In the unlikely event that anything 
should go wrong after the trial period, 
your Alarm Chrono X is backed by a full 
year warranty thru Otron's Service by 
mail repair facility in this country. 

To order your Alarm Chrono X fill out 
the order form below and send it with 
check or money order to us. For faster 
service, credit card customers call Toll 
Free 1-800-527-7066. Don't wait — 
order today to insure getting a watch of 
this quality, with these functions, at this 
price. 


MEDIA MARKETING 


10155 Plano Road • Dallas, ТХ 75238 
Please send me the following Alarm Chrono X 
watch(es) with a 15 day no-risk return privilege at 
$69.95 each, plus $2.50 delivery. Texas resider 
add 5 % sales tax. 4 


——— Stainless Steel ——— Gold $79.95 
D 12Hourtime О 24Hourtime 

Name 

Address 

City 

State. Zip. 


OCheck ог M.O. enclosed. 
For even faster service, charge to: 
OMCNisa Express 


Account # 


Бшм: а-ал 
Order Toll Free 1-800-527-7066. 
In Texas call COLLECT: 214-349-3120.. PSA-110 


IMPORTED CANADIAN WHISKY-A BLEND-BO PROOF-CALVERT DIST CO. N Y.C 


Right from the start, its Cai 
stands out from the others, 
in a class by itself? Super 
Superb taste. If that's yor 

up to Lord Calvert Canadian. 
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By HERBERT SHULDINER 


E Hem 


3! 


Battery-charging windmill 


When you're parked at a campsite for a 
long time, there's the possibility of com- 
pletely discharging RV batteries. The Eo- 
dyn Wind Charger generates enough 
power to trickle-charge RV batteries with 
even a slight breeze. Its daily charging 
rate is three ampere-hours in average 
wind conditions (10-12 mph). A bridge 
rectifier converts generated AC current 
into DC to charge the batteries. The Eodyn 
200 with two-battery capacity costs $490. 
The Eodyn 400, which can charge four 
batteries, is $880. From McBride Interna- 
tional, 157 Sisson Ave., Hartford, Conn. 


Trailer-wheel support 


If you've experienced problems trying to 
keep a trailer level in a muddy campsite, 
this wide, ski-shape steel skid could help. 
The skid fits under the trailer's nose wheel 


and keeps it from sinking into mud or 
sand. It’s made by Desmo Ltd., Coleman 
Products Division, Pensnett Trading Es- 
tate, Brierly Hill, West Midlands DY6 7NR, 
England. 


Seat belts in RV's 


Many motor homes that can accommo- 
date six to eight passengers have fre- 
quently rolled off factory assembly lines 
with only two seat belts. A revised stan- 
dard of the Department of Transportation, 
which went into effect last September, 
should end this practice. Revised stan- 
dard 208 requires a belt for each adver- 
tised sleeping position. 


Cat championships 


The Hobie Cat world championships will 
be held this month in Christiansted, St. 
Croix, Virgin Islands. Contestants from 28 
countries are expected to compete from 
November 16 to 22. At the same time, the 
10-eventHobie Olympics will take place at 
Christiansted. 


Mini stuff sack 

A small stuff sack from Coleman, de- 
signed for carrying its Peak 1 backpacking 
stove, is a versatile camping aid. I've 


found it handy for protecting fragile items 
like cameras in a backpack. The quilted 
sack is lined with a cushioned foam mate- 
rial that helps absorb potentially harmful 
shocks. The stuff sack is available at sport- 
ing-goods stores for about $6.95. 


Fuel pourer 

Coleman's new pourer makes fueling camp 
lanterns, stoves, and catalytic heaters 
easier. Screw the pourer onto a fuel can's 
spout, insert it into the fuel tank, and 
pour. It automatically stops when the can 
is full because there are two passages 
built into the pourer (see cutaway photo): 
One is an air passage and the other a fuel 
passage. As long as air is escaping from 


the filling tank, fuel keeps pouring into it. 
When air stops, so does the fuel. The 
pourer costs about $2. It's a lot more con- 
venient than using a funnel, which usually 
causes spillovers. 


Changing RV patterns 


Recreational-vehicle owners are adjusting 
to higher ‘gas prices and small cars by 
buying smaller campers and making trips 
closer to home, according to Don Lowe, 
senior vice-president of Kampgrounds of 
America. Lowe says the recession is accel- 
erating the trend started by rising gas 
prices. A higher percentage of campers 
are only traveling within a 150-mile radius 
of their homes. 


Bicyclists' palsy 

Writing in the New England Journal of 
Medicine, Dr. Thomas A. Converse of 
Minneapolis, Minn., reports on a strange 
malady that afflicted his hands after a 
two-week bike trip. Dr. Converse says his 
hands became numb, and he experienced 
weakness and a loss of coordination. The 
affliction made it difficult for the doctor to 
grip a pen or eating utensils. He says the 
symptoms apparently resulted from “the 
prolonged grasp and the increased 
weight and pressure through the arms 
that characterize low-riding positions on 
bicycles with racing-style handlebars.” 
The condition is diagnosed as ulnar-nerve 
palsy. It also affects construction workers 
who use pneumatic drills, carpenters who 
work with planes, and even secretaries 
who use staplers and typewriters. Dr. 
Converse recommends wearing gloves, 
padding handlebars, and changing posi- 
tions often while riding to prevent the on- 
set of this strange palsy. oe) 
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ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation 
‘several books on solar technology, and a lecturer at the Univ. of 


systems. He is the author of 
Colorado. 


Don't collect on wood 


INSULATION 


Could you please tell me the practicability 
and efficiency of using wood (painted 
black) as the absorbing surface in an air 
flat-plate solar collector? 

David Post, Pomery, lowa 


Do not, under any circumstances, use 
wood anywhere inside a solar collector. It 
has been known for many years that 
wood exposed to high temperatures has a 
progressively lower and lower ignition 
point. A figure mentioned by the Associa- 
tion of Arson Investigators in the United 
States is 250 deg. F; that is, if the wood 
surface is heated above 250 deg., it will 
self-ignite. 

If fluid flow stops in a solar collector on 
a sunny day, temperatures in excess of 
400 deg. F are easily reached. After pro- 
longed exposure at this temperature, 
wood in a collector is guaranteed to self- 
ignite. In one case, on May 25, 1980, a so- 
lar collector that had been shut down for 
several months in the high temperature 
stagnation condition self-ignited. The rec- 
ommendations in fire codes and fire-pro- 
tection-association manuals are not just 
theoretical, but are based upon long expe- 
rience and must be adhered to when de- 
signing solar collectors for the safest re- 
sults. 


Real fuel costs 


We are constantly being told by energy 
corporations about the different prices of 
energy. What are the actual costs and effi- 
ciencies of coal, wood, electric, LP gas, 
natural gas, and oil? 
James B. Long 
Ebensburg, Pa. 


To find the net cost of fuel you must know 
three things: the raw energy cost, the 
heating value of the fuel, and the furnace 
or boiler efficiency. To find the first, con- 
tact a supplier. Heating values are 
850—1000 Btulcu. ft. of gas (depending on 
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location—ask your utility), 140,000 Btul 
gal. of fuel oil, 3413 BtulkWh of electricity, 
8000—11,000 Btullb. of coal (depending on 
location and quality), 95,500 Btulgal. of 
LPG, 7000 Btullb. of wood (14-31 million 
Btulcord). For comparison, a barrel of 
crude oil contains about 5,800,000 Btu. 
The third factor—efficiency—depends on 
the quality of equipment and its mainte- 
nance. For fossil fuels, a typical range is 
50-70 percent. Electric-resistance heat is 
nearly 100 percent efficient, but two- 
thirds of the energy of raw coal burned at 
the power plant is wasted, so efficiency 
based on the raw fuel is only about 30 per- 
cent. Well-sealed wood stoves vary in effi- 
ciency from about 40 to 60 percent, while 
heat-circulating fireplaces are about 
20-25 percent efficient. 


Subtropical solar angle 


My friend lives at latitude five deg. Refer- 
ring to “Winter and Summer Sun Angles” 
in March's column, | calculate that for my 
friend on June 20, 1980, the sun's angle 
was 108.5 degrees. How can this be? 
RBB (no address) 


A solar altitude angle greater than 90 de- 
grees simply means that the sun has 
passed beyond the overhead point and is 
located to the north of the observer. This 
always happens in summer in the tropics 
at latitudes below 23V; degrees. For your 
friend's location, the sun is 18% degrees 
to the north of the overhead or zenith 
point. 


Thermostat setback 


As the owner of a home equipped with 
baseboard electric heat (14 individual 
thermostats), | would appreciate knowing 
if setback thermostats are available to ei- 
ther retrofit or replace them? 

Mendel N. Silbert, Salisbury, Md. 


We will soon move to our new house, 
which will have heat-pump heat. Will tem- 
perature setbacks at night during the 
winter months save money? 

J. Ross Suping, Winston-Salem, N.C. 


Nighttime setback is beneficial for any 
heating system which has an efficiency 
independent of environmental condi- 
tions. Therefore, gas boilers, baseboard 
electric heaters, and fuel-oil furnaces, for 
example, benefit from the use of night- 
time setbacks. Typically, heat pumps do 
not benefit from nighttime setback. On ex- 
tremely cold mornings, the thermostat 
will turn on expensive back-up resistance 
heaters because heat-pump capacity is 
lowest when outside air temperatures are 


lowest. A similar consideration applies to 
solar systems, since their capacity is low 
in the early morning after much of their 
stored heat is drained. To avoid bringing 
on the backup for these two heating sys- 
tems, a time delay can be included in the 
control system to permit the heat pump 
and solar system to slowly heat up the 
space if possible. After the time-delay pe- 
riod, the backup heater may be required 
under severe weather conditions. Central 
control setback thermostats are appear- 
ing on the market (see "What's New in 
Home Improvement" in this issue) for 
homes heated by electric baseboard heat 
with individual thermostats. You might 
also check at your local electrical 
supply store. 


Vertical vs. tilted collectors 


My house is not properly oriented for 
rooftop collectors, so | thought about us- 
ing the south-facing garage wall. What 
would be the effect on solar heating ca- 
pacity? 

Sam Barth, Fleetwood, Pa. 
In most parts of the country, a vertical col- 
lector intersects 15 to 20 percent less sun- 
light (and may have greater losses due to 
reflection) than a collector with the same 
area tilted at the best angle for winter 
heating. It is possible, however, that the 
reduced collection could be offset by the 
more economical installation of a vertical 
collector versus a tilted collector. 


gs 
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Got a question оп an alternate energy 
such as solar, wind, water, or wood? 
Wondering about energy-conservation 
techniques for home heating or cooling? 
Every other month, alternating with “Ad- 
ventures in Alternate Energy,” Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to “Energy Questions,” 
POPULAR Science, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can’t 
be answered by mail. 

In the “Alternate Energy Adventure” we 
present a project developed or reported 
on by PS readers and pay $200. Submit 
black-and-white glossies and a sketch to 
“Energy Adventure” at the address listed 
above. 


SAVE $185 ON THIS 


By 1985 your energy 
bill will probably have doubled, 
due to the increased cost of 
producing electrical energy. 
And increases are expected to 
continue indefinitely. 

But you can cut your bill 
enormously without any change 
in your habits or lifestyle. 


One of the largest drains 
on energy is your water heater. 
It’s sitting there constantly 
heating water. Even when you 
don't need it. 

It's wasting energy. And that 
means money down the drain. 

Timeclox Corporation has 
designed a 24-hour timer that 
allows you to pick the times 
when you need hot water. And 
automatically shut the water 
heater off when you don't. 

Like when you're sleeping. 
Or during other non-peak times. 

Figures from Southern 


California Edison indicate that 
the timer could save the average 
homeowner more than $200 


a year. 

While this unit only applies 
to electrical water heaters, a 
significant number of installations 
are no longer gas operated. 
Check yours. 

10% SAVINGS FREE. 

An additional ten percent 
savings may be realized by 
simply. adjusting your water 
heater setting from its present 
150? to 120°. Unless you have a 
dishwasher, the higher setting 
isn't needed. 

But the greatest savings 
comes from not heating water 
that you're not using. And 
the Timeclox 24-hour timer is 
the answer. 

STOP THROWING 
MONEY AWAY. 

Tests run on families in 
Sarasota, Florida and Woodstock, 
Illinois have confirmed the 
results. 


ge ELECTRICAL BILLS. 
D $240 EVERY YEAR 


And a 35% cut in your 
water heater costs are guaranteed 
by following the recommended 
plan. If you are not thoroughly 
satisfied, return the unit within 
two weeks for a prompt and 
courteous refund. 

But act now. Every day 
that you wait you are unneces- 
sarily spending money that you 
and your family could put to 
better use. 

NOW TOLL FREE. 
———————!———À"nÀ ] À—X 

Visa and MasterCharge 
card holders may call our toll frees 
ordering number seven days a 
week. Anytime. Or send your 
check for $34.95. In California, 
add $2.10 sales tax. Plus $3.50 
for delivery. Please order now 
to insure early delivery. 


800-835-2246 Ext.297 

In Kansas 800 362-2421 Ext.29 
THE ENERGY STORE 

Box 614,Summerland, Ca. 93067 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements, Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Н 
FE soe 
Шо ie Hd 

Acceleration 5 5 3 5 5 
Braking П 22 8 8 
Handling 2 3 3 3 3 
Maneuverability 5 5 5 5 5 
Quietness 0.000 1 
Roominess 4 2 4 3 E 
Visibility 5 4 3 5 4 
Entrylexit ease 5 5 5 3 5 
EPAeconomy 3 5 2 2 2 
Ride comfort* 5 3 5 4 4 


* Authors' opinion 


Five stylish 
imports 


— Cf 


re comforts 


plus performance 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


When you move up from the economy 
imports to the midprice range, pri 
generally take an enormous leap. You 
certainly get more comfort, conve- 
nience, luxury, and performance, but 
do you get enough to warrant the usu- 
ally steep price increase? To find out, 


A cross section of the midprice imports 
(clockwise from foreground): Rover 3500. 
Peugeot 505, Volvo GLE, Datsun 200-SX 
hatchback, and Audi 5000 Turbo. 


we examined five midprice models 
Four are four-door European sedans 
Audi 5000 Turbo, Peugeot 505, Rover 
3500, and Volvo GLE. The fifth is a 
sporty Japanese two-door hatchback 
Datsun 200-SX 

Only the Audi, Rover, and Volvo are 
direct competitors. The Peugeot is a 
notch lower in price, and the Datsun is 
a notch below that. Rather than pick 
ing five directly competing models, we 
made these unusual choices so we 
could examine the four cars new for 
this year, plus the equally interesting 


Continued 


YOU ARE LOOKING AT THE 
ONLY CAR BUILT IN AMERICA 
WITH 100% EXTERIOR BODY PANELS 

OF GALVANIZED STEEL. 


ONE TOUGH AMERICAN 
ECONOMY CAR. 


3 What makes the American Motors famous Buyer Protection Plan® So for all its style, Concord 
Concord DL different from every other — is built to last. If you're the tough customer we think you 
good-looking, high-mileage car? are, Concord is your kind of car. 
Of the world's most comfortable cars, * praia Capea ората He nunca) marye) эр, weather, 
only Concord gives you galvanized steel in every exterior 2%, фр ыда mere mamta nasi 
body panel as part of its exclusive Ziebart* Factory Rust See your American Motors dealer for warranty and rust program details. 
Protection, a full 5-year No Rust-Thru Warranty” and ће Aluminized exhaust warranted for 12 months/12,000 miles. 


EPA EST MPG/ EST HWY * 


BUILT TO LAST VE AMERICAN MOTORS 


CHOOSE ANY 


BOOKS FOR ONLY < ] 


when you join the 
Popular Science Book Club 


And then keep saving on books covering a wide range of do-it-yourself subjects... 
home repairs and improvement, housebuilding, woodworking, house wiring, 
tools and workshops, appliance repair, electronics, masonry and carpentry, how 
things work, home protection, shop math, modern technology, energy, the 
wonders of space and modern science and many other popular science subjects. 
Every month you can preview a giant selection of up to forty books and more. 
These include the best new books from the finest how-to publishers plus the 
Club's special custom-written books — available to members only, at discount! 


First, just pick any three of the books listed here (up 
to $48.85 worth of books). Indicate your choices on the 
attached card and mail. Send no money now. We'll bill 
you later for only $2.95 plus delivery and handling 

Then about every four weeks (15 times a year), you'll 
receive a Club bulletin describing the coming main selec- 
tion and alternate books also available. If you want the 
main selection only, do nothing. It will be sent to you 
automatically. If you don't want the main selection, or 
want alternate books, or no books, simply indicate your 
wishes on the form that comes with the bulletin and 
return it to us by the date indicated. Club mailings are 
carefully scheduled to assure you of at least 10 days in 
which to do this. But in the unlikely event that you don't 
have 10 days, and you receive an unwanted selection, 
you may return it at our expense. 

After receiving your joining shipment, your only obli- 
gation is to buy two more regular selections or alternates 
in the next year. After that, membership may be cancel- 
led at any time, by either you or the Club. 

DISCOUNTS! Club books are comparable in every wa! 
— paper, printing, binding, jacket — to the original pub- 
lisher's editions, yet members may save up to 50% ar 
sometimes more on hundreds of bargains offered each 
year in the Club. Mail the card today! 


PS car test & driving report 


Failure of Rover's rear brakes produced 
extremely long stopping distances. A 
chemical reaction in the brake master cyl- 
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inder produced a gas in the system that 
caused the failure. All 3500's were re- 
called for master-cylinder replacement. 


Peugeot's supple suspension allowed 
marked lean during slalom test, but did 
not prevent the car from easily attaining a 
top rating for maneuverability. 


Volvo GLE. Even though the five are 
widely separated in price, we found 
great luxury in each. Not surprising- 
ly, though, each had its own approach 
to performance, versatility, and econ- 
omy. (Due to design peculiarities in 
their fuel-injection systems, we were 
unable to perform our normal steady- 
state fuel-economy tests on the Audi, 
Peugeot, Rover, and Volvo. We're 
working to avoid this in the future, 
and the tests will reappear next 
month.) 


Audi 5000 Turbo 


The 5000 is the latest version of 
Audi's premier sedan. The addition of 
the turbocharger to the five-cylinder 
engine gives midrange performance 
that surpasses most V8-powered cars. 
The power isn't neck-snapping, by any 
means, but there is a relentless surge 
while the engine is receiving maxi- 
mum boost. When the turbocharger 
isn't producing boost, the engine per- 
forms just like the bare five-cylinder 
version. 

Our acceleration tests reveal that 
the Turbo is quicker than virtually all 
U.S.-built, V8-powered sedans, and 
more than two seconds faster than its 
nearest competitor in this test. While 
the complication of the turbocharger 
may be a drawback to some buyers, 
the added performance is in keeping 
with the 5000's excellent ride and 
road manners. Unfortunately, the 
manual transmission that would 
probably make the car both better- 
performing and more fuel efficient is 
not imported. 

The Audi is the only front-drive car 
in the group, yet you won't notice any 
special difference when driving it. 
Power steering overcomes any notice- 
able tendency toward front-end heavi- 
ness in turns. 

The 5000's interior is luxurious yet 
efficient and plain. Three round dials 
in front of the driver house the ta- 
chometer, speedometer, odometer/trip 
meter, and displays for fuel level plus 
coolant and oil temperatures. 

Asin the other sedans, the seats are 
set high off the floor for maximum 
comfort. Seat backs are infinitely ad- 
justable, and the padding is well 
shaped and comfortable. Driving posi- 
tion and visibility are both excellent. 
While the ride is firmer than that of 
the competition, it's also more con- 
trolled, and that means more comfort. 
on long-distance rides. 

Due to the front-drive layout, trunk 
space is large and well proportioned 
for a car of this size. 

Continued 


How to get an unlimited 


The telephone can be your best friend 
or the most annoying invention since 
mothers-in-law. How many times have 
you made a mad dash for a ringing 
phone only to get there too late? How 
about when you're called to the phone 
from something you're really into only 
to discover it was a call that could easily 
have waited until later? 

The Muraphone™ cordless extension 
phone puts an end to telephone aggrava- 
tion once and for all. In fact, it makes 
your telephone downright fun. That's 
because the Muraphone goes where you 
£0, anywhere in your home or outside it 
up to a whopping 400 feet. It's like hav- 
ing an unlimited number of extension 
phones. And all for only $89.95, a truly 
extraordinary bargain for such conve- 
nience, enjoyment and, yes, peace of 
mind 

The Muraphone cordless telephone 
system consists of a lightweight (10 Oz.) 
remote unit (pictured here) that clips to 
your belt or slips in your pocket. The re- 
mote unit operates 12 to 15 hours on a 
single charge of its battery. There's also 
asimple base unit that plugs easily into 
your telephone system and nearby AC 
electrical outlet. The system is com- 
plete; there is nothing else to buy. 


Easy and fun to use. 

The Muraphone is a snap to operate. 

A clear signal on the remote lets you 
know the phone is ringing. Just like a 
CB radio, you press the talk button to 
answer the phone and release the button 
to listen. And just like a CB you have all 
the fun and excitement of controlling the 
flow of the conversation as you actually 
broadcast on radio back and forth with 
your caller. 

You can carry on a regular phone con- 
versation with the caller. Or you can 
have a three way conversation with the 
caller and the phone at the base station. 
You can even use the Muraphone as a 
paging system and intercom between 
your base station phone and you. 

The one thing you can't do with a 
Muraphone is dial out from the remote 
unit. But that shouldn't be a problem 
since answering incoming calls is by far 
the most important use of a cordless 
phone system. And it also allows us to 


number of extensi 
for $89.95 


phones 


offer the Muraphone to you at the low 
price of $89.95. 

The Muraphone is FCC approved, 
UL listed, and backed by a 90 day 
limited warranty from Mura Corpora- 
tion, a company known for its 
innovations in microphones, headsets, 
audio equipment, and telephone sys- 


tems. 
Try it first. Muraphone now, there's no risk or 
Just to prove how sure we are that obligation. 


you'll love your Muraphone, we're of- 80 T 3 06 
fering it to you on a 21 day trial basis. If CALL 800-228-26( 

you're not delighted, just send it back 
for a complete refund. ‘ 7; gf YA SV ry 


How to order. 


То order with any national credit card, 
call the toll free number below. (In oper- 
ation 7 days a week, 24 hours a day.) 


If you prefer send 
your check including $3.50 for 
shipping and handling to Dimensions 
Unlimited at the address below. 

If your phone has a 4-prong jack, 
be sure to let us know and we'll send 
you an adapter free. Order your 


UNLISTED 
500 N. Dearborn St. 
Chicago. IL 60610 
& Dimensions Unlimited. Inc. 1980 


Dept. 11-3181 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


. 
„© 19808.) REYNOLDS TOBACCO COMPANY 


К 3 Жо Camel Lights. 
a is ` Low tar. Camel taste. 
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PS cor test & driving report 


Datsun 200-SX 


Datsun’s 200-SX lineup has two 
all-new body styles this year: a classic 
notchback coupe and the rakish 
hatchback we selected. The major ad- 
vantage of the hatchback design is ev- 
ident from the 25.2-cu.-ft. cargo rating 
of this relatively small car. That’s 
around twice the trunk capacity of the 
bigger, costlier European sedans 
(though well short of the hatchback 
Rover's capacity) and almost three 
times the space of the notchback 200- 
SX. The load compartment easily con- 
verts from passenger mode to cargo. 
And the rear seats are split so one can 
remain upright while the other is 
folded down. 

Driving position is excellent and 
visibility is very good, but the SX is no 
miracle car when interior room is 
measured. While there's plenty of 
room up front, rear-seat room is inad- 
equate. Head room and leg room are 
okay for children, but not for adults. If 


you must regularly carry adults, 
check out the notchback's rear-seat 
room. 

Aside from the sporty styling and a 
host of other comfort and convenience 
features, fuel economy is the SX's big- 
gest selling point. Our steady-state 
cruise tests produced an impressive 
49.6 mpg at 35 mph, and 36.3 at 55 
mph. 

From a driver's perspective, per- 
haps the nicest feature is the out- 
standing instrument array. It is not 
only comprehensive, well laid out, and 
easy to understand, but it's also the 
best analog instrument panel we've 
ever seen for night driving—easily the 
equal of the fine digital panels from 
Ford and Chrysler. Where other ana- 
log panels have soft light shining onto 
the gauge faces, the Datsun's has the 
light shining through them. So the 
numbers and indicator needles actu- 
ally light up, as brilliantly as you 
choose. The effect is impressive. 

The sporty 200-SX embodies many 


Volvo's rear compartment is spacious 
and comfortable. Plush headrest pads are 


Informative modular instrument panel 
sits atop Rover's dash, which also has 
scooped-out area to hold coins, receipts, 
and other small items. 
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removable (as behind author Dunne's 
head) for better rear visibility. 


Peugeot's conventional instrumentation 
is centrally located, easy to read, and not 
at all obscured by the downswept spokes 
of the steering wheel. 


EPA fuel mileage (тра) 


1, 
TTE 


Highway 
City 18 28 16 15 16 
Calif. city 18 27 16 14 16 


of the detail features that make Japa- 
nese cars pleasing to American buy- 
ers: Tiny motors adjust the two out- 
side mirrors. A single lever balances 
the four stereo speakers. And a spot- 
light and two reading lights are 
mounted in the headliner above the 
front-seat passengers. And, as we've 
come to expect from Japanese cars, 
the fit and finish were first class 
throughout. 


Peugeot 505 

Peugeot's 505 sedan looks, feels, 
rides more luxuriously than the 504 it 
replaces. Many of the problems Amer- 
ican buyers found in the 504 have 
been smoothed over. And Peugeot's 
traditionally serene ride, precise han- 
dling, and extraordinary seating com- 
fort are as strong as ever. 

You won't get outstanding perfor- 
mance in any Peugeot, but the 505's 
fuel-injection system does improve ac- 
celeration to an acceptable level. It 
helps the new two-liter, four-cylinder 
engine provide smooth operation at 
all speeds, and eliminates cold-start 
misfiring. 

The five-speed manual transmis- 
sion is needed to get maximum perfor- 
mance from the engine, but a distinct 
side pressure on the shifter is needed 
to properly shift from first gear into 
second. While you would expect high- 
er economy ratings from a manual 
transmission than from an automatic, 
the five-speed has been coupled to a 
more aggressive final-drive ratio, so it 
only ties the automatic's EPA high- 
way rating of 24 mpg, and falls three 
mpg short in the city (16 vs. 19). One 
reason for the 505's EPA ratings being 
relatively low is that Peugeot has cho- 
sen to meet the stricter, economy-cut- 
ting 1981 emissions standards a year 
early. 

In addition to outstanding seating 
comfort, excellent driving position, 
and very good visibility, the 505 offers 
as wide a selection of conveniences as 
the others. Among its peculiarities 
are turn signals that flash both dash- 
board indicator arrows together, and 
the lack of an engine-saving rpm limit 
(redline) on the tachometer. 

Acceleration may be slow, but the 

Continued 
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Small Fridge. Big Deal. 
Save $30 if you ud now! 


Order now for Christmas - and we'll extend our no-risk Trial period 
to January 15, 1981. 


BEAT INFLATION! ELECTRONIC FRIDGES FROM $99. 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week 
end with the family. You're comfortably 
cruising in your car, van or rec. vehicle along 
à busy interstate with few rest stops or 
restaurants. You guessed it...the kids want to 
stop for a snack. But your Koolatron P34 or 
P34A is full of sandwiches, cold pop, fried 
chicken...home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill. 

You're a commuter, a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You've often longed for a fresh 
snack or cold beverage as the miles tick away. 
Now with your amazing Koolatron P10 plugged 
1n beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed...you've saved an unneces- 
sary stop, time and money. 

AFFORDABLE CONVENIENCE 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. От, we revert back to the cooler 
and ice routine of days gone by, simply 
because there's never been any dependable 
and inexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
‘of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 
are available electronically. And the sloppy 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle. ..the thermo- 
electric solid state module...makes this port- 
able refrigeration revolution possible. 


These miniaturized thermoelectric modules 


replace all the bulky complex piping 
coils, compressors and motors їп conventional 
portable refrigerators. 


Utilized by NASA scientists, as the only 


refrigeration system for rockets and satellites, 


thermo-electric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons...they're small (about the size 
of your watch)...they're light weight (they 
weigh less than a package of cigarettes)... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts)...they require little power (they 

use the same power as one of your cars tail- 
lights). ..they're completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping). ..they‘re powerful (these modules 
have the same cooling power as a 10 lb. block 
of ice)...and they never wear out or break 
down. And for portable refrigeration where 
you require 12 volt DC. power, thermo- 
electric modules are the most efficient. These 
amazing heat pumps have not only gone to the 
moon, but have provided the breakthrough 
for Koolatron’s truly reliable, lightweight 
portable refrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fridges in 
use worldwide using these same powerful 
solid state modules. The reliability, perfor- 
mance and convenience of electronic refriger- 
ation has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see a service depot. 
Koolatron's combination of space-age heat 
pumps and quality engineering have now led 
to a whole family of electronic portable refrig- 
erators and food warmers that eliminate costly 
ice and provide "home refrigeration” conven- 
ience at sane and sensible prices. 


Holds approx. 17, 12 oz. 
pop cans-refrigerates 
in air temps. up to 95°F. 
Also keeps hot foods 
hot (150°F) at the flick 
of a Switch. Tough, 

blue Polypro plastic 
case. Ext. 16"L x 11"H x 
1121/2" W. Int. 11-1/2"L x 
8'"H x 8"W. with 10 litre 
capacity (0.4 cu. ft.) 
weighs 10 lbs. empty. 
Operates from supplied 
12 volt power cord in 
vehicles or with optional 
12VDC/110VAC power 
adaptor. 


Koolatron's Р10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods "piping 
hot". Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate...one switch selects hot or 
cold. A second switch allows you to refrigerate 


normally or select maximum cold. With your 
engine off, you can operate several hours and 
still start your engine to recharge your battery. 
"A low battery" indicator warns you when it's 
time to recharge. With the power off, your Р10 
keeps everything hot or cold for many hours in 
its well insulated case. 

As a travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers...now you can refrigerate baby's 
formula in your car then heat it with the flick of 
a switch. Powerboaters, just plug it into your 
boat's cigarette lighter, and keep a day's food 
and drink ice cold without running into shore 
for ice. You campers, hunters and fishermen 
will find endless uses for transporting provi- 
sions and bait...then take home your catches 
and game without spoiling. Terrific for golf 
carts, 

And with our optional 110 volt adaptor 
youll find endless uses wherever house 
current is available...At your cottage... 
as a bar fridge...in your motel room for a 
midnight snack and drink or as a small office 
fridge. Use as an auxiliary home fridge when 
you're having a party. And it's a natural at 
drive-in movies, auto races and at sporting 
events. 


5469. $139.00 


Holds over 40 Ibs. ot 
food and beverages or 
48 pop cans. Refriger- 
ates in air temperatures 
up to 95°F. Rugged ABS 

| | case in sand beige col- 
Our with dark brown 
non-corroding latches 
and handle. Large 34 
litre capacity (1.2 cu. ft.) 
weighs 17 Ibs. empty. 
Ext. 21 Lx 16"H x 
16"W.Int. 16"Lx 12"H x 
11-1/2"W. Operates on 
12 volts DC with supplied 
power cord or with 
optional 12VDC/T10VAC 
power adaptor. 


The P34 is our standard recreational size 
portable refrigerator. This new, improved 
model has a non-adjustable solid state thermo- 
stat which keeps your food at normal refriger- 
ation temperature even in 95°F weather. It 


holds more than three times as much as the Р10. 


Imagine dry, dependable refrigeration 
with the size to match your travelling and 
camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and refriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
office fridge. Your P34 has all the advantages of 
the P10 without the heating cycle or low battery 
indicator but with all the capacity needed for 
serious boaters, campers, hunters, fishermen 
and travellers. 


The same size, colour, weight and capacity as 
the P34 but includes food warming features, 
fully adjustable temperature control and low 
battery warning indicator, 


The P34A is our top of the line portable. 
It heats, it refrigerates and with specially 
designed electronic circuit control (patent 
pending) it allows you to dial a complete range 
of temperatures from very cold to very warm. 

Imagine the versatility. In season, 
refrigerate all your hunting, camping, boating 
and cottage provisions. Off-season, keep 
foods piping hot on your ice-fishing, skiing 
and snowmobiling weekends. You can even 
dial wine-cooling temperatures. Our low bat- 
tery indicator warns you when you need a 
recharge and the sensing circuits efficiently 
control your power consumption to save on 
battery drain. This is our best of the line, 
recreational fridge and food warmer with all 


READ WHAT OUR CUSTOMERS SAY: 


“We took meat from Canada and ate it ten 
days later after thawing it in Florida. All our 
produce and drinks stayed unbelievably fresh 
and cool” SH.Hamilton, Canada 


“The way I try to sell my refngerator one 
would think I was on commission. We love 
our unit" POP, Houston, Texas 


“The Koolatron is everything they say 
about it in its advertising. I personally bought 
one, tested it and found it so desirable that I 
gave it to my daughter and son-in-law who 
made a cross-country trek from Vermont to 
Oregon with ther infant daughter They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equipment they camed” KM, New York NY. 


the bells and whistles for the discerning buyer 
who demands quality, size and complete 
versatility. 
SAVE $30 IF YOU ACT NOW! 

2 agros off-season you can save a 
full $30 off our regular prices. You save! We 
keep our plant operating at an efficient level. 


ORDER TODAY WITHOUT OBLIGATION! 
Simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 2] day trial offer. Each 

unit comes with complete instructions and a 
written | year warranty. In the unlikely event 
you ever need service, we have major service 
centres in New York, Arizona and Canada. 

When you receive your Koolatron, use it 
constantly for 3 full weeks without risk. If you 
ordered our optional 110 volt adaptor, plug it 
in, then use your portable immediately as a 
bar fridge or around the patio or pool. Next 
plug it into your car or RV. Take your family 
out for a weekend trip. Enjoy fresh home 
cooked food as you thumb your nose at those 
expensive restaurant stops. Then use it on 
your boat or in your office or let your son or 
daughter try it at their college dorm. If after 
you've thoroughly tested it, you don't agree 
that your Koolatron represents a major 
breakthrough that will save you time, money 
and bother for years to come, send it back for 
à full refund. You can't lose...we guarantee it. 

So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice...order your Koolatron with no 
obligation, today! 
CHRISTMAS “HOT-LINE” ORDERS 

For "in-Time-for-Christmas" delivery, call 
"toll-free" by asking your operator to dial us 

. Quote the Dept. No. in the coupon 

below to guarantee your $30 saving. 


0-705-737-0842 


Koolatron Industries Limited 
56 Harvester Ave, Batavia, New York 14020 
230 Bayview Dnve, Bame, Ontano, Canada 


Or use this handy order coupon. 
Save $30 with this coupon 


Dept 1424 ] 


56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Bare, Ontario LAN 4Y8 
Save me $30 with these off-season prices 
——Koolatron P10 at $99.00 ($109 00 ın Canada) 

—  Koolatron P34 at $139 00 ($149.00 in Canada) 
—Koolatron P34A at $159.00 ($169 00 in Canada) 


-—— Koolatron ПО\/ adaptor at $2995 ($3495 in Canada) 
Please add $800 for handling and delivery per unt | 
Мо charge for shipping adaptor if ordered with unit | 


‘Add $3.00 for shupping adaptor only. 
(NY, Ont and Quebec residents add sales tax) 


Tunderstend that | may return any item undamaged 
by January 15, 1981 or a minimum of 21 days, and 


| receive a full refund И1 am not satisfied. 
OI enclose my check or money order for 

| $ — — — or please charge it to my 
| OVisa OMastercharge O Amencan Express 


Account Number 
Expuy Dale OSend brochure only. 


Signature 
(necessary to send merchandise) 


NAME 


ADDRESS 


cmv STATE 


L ZIPCODE ] 
c A c AN 


PS car test & driving report 


ride and road manners are outstand- 
ing. If you haven’t driven a European 
car for some time, you'll also be im- 
pressed with the Peugeot’s improve- 
ment in air conditioning, power win- 
dows, and noise reduction. They're 
typical of the catching up Europe has 
done with America. 


Rover 3500 


The Rover 3500 is a V8-powered, 
British-built fastback, and its design 
makes it almost unique among mid- 
price luxury import sedans. The 
hatchback arrangement offers a well- 
proportioned 34-cu.-ft. cargo space 
when the rear seat is folded down— 
nearly large enough to be classified 
as a station wagon by the EPA. But 
there's very comfortable seating for 
three when it's upright. 

The front seats provide exceptional 
comfort. The cushions are thick, but 
on the firm side, with body-hugging 
contours. Driving position is very 
good, and visibility is excellent. 

Most interesting of the Rover's me- 
chanical systems is the 3.5-liter (215 
cu. in.) aluminum V8 engine, devel- 
oped by GM in the 1960's and then 
abandoned as being too small. The de- 
sign was sold to Rover and became one 
of the firm's basic power plants, as 
well as being used in the English-built 
Morgan + 8 and Triumph TRS (in next 
month's car test). 

Performance is sprightly, though a 
long way from that of the fire-breath- 
ing sporty cars of a few years ago. Ac- 
celeration is exceptionally smooth 
and quiet. Add quick steering—2.75 
turns lock to lock—and an easy-han- 
dling sporty suspension and you get a 
fine driving package well suited to 
the family-car buyer who wants some 
gusto. 

Despite the pleasing performance 
and comfort, we did find some prob- 
lems. No matter how it is positioned, 
the adjustable steering wheel, and/or 
your right hand, obstructs the view of 
major instruments, negating the val- 
ue of the elaborate instrument panel. 
In addition, on hard acceleration, 
rear-axle windup produces a loud 
thump that's completely out of place. 

Another major problem was the al- 
most complete unraveling ofthe accel- 
erator cable at the foot pedal. Our test 
car had only 5000 miles on the odom- 
eter, and only two strands remained 
intact. Had the cable broken at full 
power, the snapped strands might 
conceivably have locked the accelera- 
tor at full throttle. 

Finally, we experienced rear-brake 
failure during our regular brake tests. 
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Emergency response and handling are 
checked in high-speed lane-change. Here, 


That limited braking force to the front 
wheels, and caused exceptionally long 
stopping distances. Jaguar Rover Tri- 
umph subsequently recalled all 3500's 
to replace defective brake master cyl- 
inders. (Note that the front brakes 
were not affected by the failure.) 


Volvo GLE 


If you haven't driven a Volvo for a 
few years, you're in for a surprise. The 
old, rigid feel has been replaced by a 
supple suspension that makes a bet- 
ter-handling car and offers a definite 
improvement in the ride. 

Volvo's traditional emphasis on 
passenger comfort is even greater in 
the GLE. Slim doors reach high up in 
thecar body to aid your entry and exit. 
Thickly cushioned seats deliver top- 
rate comfort for long-distance driving. 
Backrests are infinitely variable and 
also have adjustable lumbar support. 
The driving position is an excellent, 
heads-up, arms-out type, and visibili- 
ty all around is very good. 

The GLE's excellent instrument 
panel appears more technical than 
pretty, and that's the way we like it. 
Important gauges are large and legi- 
ble, and placed directly in front of the 
driver, unobstructed by the rim of the 
steering wheel. Controls and switches 
are highly visible and within easy 
reach. Only the radio controls, placed 
down near the top of the transmission 
tunnel, require stretching. 

The rear seats are the most comfort- 
able in the group. Rear-seat room is 
excellent for two passengers, and at 
least adequate for three. Leg and foot. 


Datsun veers sharply right and nose 
comes up in response to full throttle. 


room are both very good. Shoulder 
harnesses (as in the Peugeot) and 
cushioned, removable head restraints 
are provided for the two outboard 
rear-seat passengers. 

А four-speed manual transmission 
with an electrically operated over- 
drive is virtually unknown on this 
side of the Atlantic, but the engage- 
ment is gentle enough if you simulta- 
neously depress the clutch, as Volvo 
recommends. 

The GLE's V6 engine is very smooth 
running—almost equal to a V8—and 
its performance needs no excuses. 
While fuel economy has never been 
terrific with the big Volvos, the GLE 
is no worse than other imports in its 
class. In fact, in some respects it's 
even better, and is comparable to V8- 
equipped, full-size American cars. 


Our picks 

The Audi's turbocharger makes the 
5000 the equal of any U.S.-built luxury 
sedan, regardless of price. Still, it’s 
tough to swallow its high price and 
cost of service. At the same time, the 
200-SX is a recommended buy for 
shoppers looking for a sporty com- 
pact car.—J.D. 

The Audi has the responsive power; 
the Peugeot and Volvo, maximum 
comfort; and the Rover, spirited driv- 
ing with greater versatility. But, on 
balance, I'd pick the 200-SX. It com- 
bines much of the best of the Europe- 
ans, adds some fine points of its own, 
and delivers superior fuel economy 
for thousands of dollars less.—E. J. 

For specs and test results, see page 50 


Now They save gas. 
io, AE eae 


What's more, it's the same quality 
Pennzoil you've been using all along to 
protect your engine. Only now it saves 
gasoline—and in the weights people 
use most, 10W-30 and 10W-40. 

Gas-saving Pennzoil. Now you don't 
have to pay extra to get extra miles. 

Ask for it. 


Gas-saving Pennzoil 
QUALITY IN EVERY EXTRA MILE 


Someone's always home when the 
Night Sentry Timer is on duty. 


Night Sentry puts 
electronic timed lighting 
control where it belongs: 
on the wall... 


Most home security experts agree that 
one of the most effective deterrents to in- 
truders and burglars is lighting that 
creates the "lived-in" look while youre 
away. Now the new Dynascan Night Sen- 
try enables you to easily achieve that 
lived-in look. Using a micro-computer 
that does the work of more than 10,000 
transistors, it provides automatic control 
of indoor or outdoor light fixtures, includ- 
ing porch, post, kitchen, bathroom, and 
bedroom lights. 


The amazing micro-computers “mem- 
огу" permits automatic self-programming 
Gust use the Night Sentry as a conven- 
tional light-switch—after 24 hours, your 
pattern of light use will be repeated daily 
thereafter.) You also can program it man- 
ually in a matter of seconds! Up to 48 
ON-OFF settings per 24-hour period are 
possible. Installs in minutes with only a 
screwdriver. 


Comparison Chart 


1. Automatic programming 


2. Manual programming 


3. Built-in 
mictoprocessor/memory 


4. Solid-state reliability 


5 Silent operation 
(no motor) 


6. 48 "ON-OFF" selections 


7. Variable "ON-OFF" times 


8. Easy pushbutton override 


9. Easy 2-wire installation 


10. Fits any single or 
multiple switch box 


11. Usable with most stan- 
dard or decorator 
switch plates 


12. Attractive “low-profile” 
decorator styling 


13. "Soft-start" triples 
bulb life 


14. Available in 3-way 
model 


15. Available in table model 
with dimmer 
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Check these "never-before-available" 
features: No clock motor or gears to be- 
come noisy; easy override of program to 
use as conventional ON-OFF switch (no 
fumbling behind or under furniture to lo- 
cate an override button); built-in variabil- 
ity of ON-OFF times to confuse intruders 
or burglars "casing" your home; usable in 
single or gang switch boxes; uses exist- 
ing standard or decorator switch plates; 
available in 3-way version. Also avail- 
able: table top model for controlling 
lamps plugged into wall outlets. 

Visit your local hardware, home center, 
or department store and see the new 
Night Sentry Suggested retail price 
under $28. 


NIGHT SEN 


Timed Light Contro 


From the people who brought you 
COBRA Radios and Cordless Telephones 


Write for color brochure, 


DYNASCAN 
CORPORATION 
6460 W. Cortland St., Chicago, IL 60635 


Above All...Yet Incredibly Affordable. 
The Gazelle 


Many have hailed the Classic Motor Carriages, Ine. 
Mercedes nenz UN ата 200 Боши геев Highway 
masterpiece of automotive allandale, 
creativity. Designed by Professor Enclosed is $3.00 for the full color Gazelle and Bugatti Brochure, Con 
1 į Н Н juide, and all pertinent information. 
Ferdinand Porche іп 1929, it was — i? for full color Brochure and all pertinent information for 
an instant success among those } the ha ed, fa shed Gazelle. 
embly manual and full color broch 
who wanted to own a bold new asinine nora nt an aaron" coms 
luxury motorcar. Today...this {All the above literature costs will be fully credited towards any purchase. 
fantasy can become a reality. Í NAME 
Let Classic Motor Carriages, Inc., ! Apparss 
the world's largest manufacturer of ү pom zie 
Replicar Assemblies, provide the Please charge О Master Chg. О VISA О American Express 
project, and anyone with average 
mechanical skills and ordinary Н 
tools can easily achieve the ! ACCT. NO. 
elegant result. E бош гй 
Build Yourself a Little Luxury!! + 
i 


GAZELLE OWNERS REPORT GAS MILEAGE OF 27-32 MILES PER GALLON. 


Classic Motor Carriages, Inc. 
TELEX: REPLICAR/HALA 519225/TEL: (305) 456-1500 


ILLUSTRATIONS BY RUSSELL VON SAVERS 


PS car fest & driving report 


AUDI 5000 TURBO | 


DATSUN 200-SX | | | 


PEUGEOT 505 | | 


PS serviceability ratings 
How easy is it to service these cars? To 
give you an approximation of how dif- 
ficult it is for a typical person to per- 
form various service operations, we 
examine each test vehicle. The num- 
bers mean: 1, very difficult; 2, difficult; 
3, average degree of difficulty; 4, easy; 
5, very easy. i 


E 
Checking fluid levels. 

Battery 

Master cylinder 

Windshield washer 

Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Oil filter 

Oil fill 


Replacing hoses 
Upper radiator ho: 
Lower radiator hose 
Heater hose 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 


Rear running lights 
Checking fuses 
Spare-tire accessibility 
Changing belts. 
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Audi 5000 Turbo, Datsun 200-SX, 
Peugeot 505, Rover 3500, and Volvo GLE 
— dimensions, specs, and test 


DIMENSIONS (inches) 


Wheelbase 
Overall length 

Overall height 

Overall width 

Track, FR 

Ground clearance 
Front head room 
Front hip room 

Front leg room 

Rear head room 

Rear hip room 

Rear leg room (min) 
Rear knee room (тип) 
Couple distance 


SPECIFICATIONS 

Engine type 

Displacement (cu. in) 

Compression ratio. 

Carburetion 

Net ho @ rom 

Net torque @ rom 

‘Transmission 

automatic 
3731 
Fulda 
¥2000 radial 


онки 

Rack and pinion. 
power 

1841 


Axle ratio 
Tire make 
Tire type 


Tire size 
Steering 


Overall steering ratio. 


Recirculating ball 


power 
Variable 180— 
2051 

та. 

340 

Independent. Mac- 
Pherson struts 


Rigid axle, coil 
springs 


Tums, lock to lock. 
Turn diameter (ft) 
Front suspension. 


3% 

347 

independent. Mac- 
Pherson struts 
Rear suspension Torsion-crank 
axle, panhard rod. 


Front stabilizer-bar diameter (in) 
Rear stabilizer-bar diameter (п) 
Trailer towing (max. Ibs.) 

Trailer tongue weight (max. bs.) 
Brahes 

Brahe swept area (sq. in) 

Fuel tank (gal) 

Trunk space (cu. М) 

оне height in.) 

Curb weight (65) 

F/R weight distribution (%) 
Basic price 

Price as tested 

Mayor options on test car 


075 
none 
2000 
110 
Discidisc. power Disc/disc, power 
na. 
198 
150 
па 
3082 
na 
$16,480 
$16.865 
Power mirrors 
$120. metallic 
paint $265 


Sports-lurury pack- 
age $900. 
AC $580 


TEST RESULTS 
Acceleration (sec.) 
0-60 mph 
25-70 mph 
Brake test (cool) 60-0 mph 
Stopping distance (ft) 
Pedal pressure (05) 
Brake test (hot) 60-0 mph 
Stopping distance (ft) 
Pedal pressure (Ibs.) 
Intenor noise @ 60 mph (dBA) 
Handling test (mph) 
Maneuverability test (mph)? 


results 
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и 

12020 

8351 

se 
4900 

116 @ 330 

Five-speed manual 


n 

Michelin 

XVS steel-belted 
radial 

VISHRIA 

Rack and pinion. 


power 
1701 


35 

370 
Independent, Mac- 
Pherson struts 


Independent, trailing 


arms, coil springs 


Rover 
3500 


108 
1850 
514 
696 


591/591 


21535 
8151 

Fl 

148 @ 
180 @ 


5100 
3250 


Five-speed manual 


3081 
Michelin 


XVS steel-belted 


radial 
T0HRI4 


Rack and pinion, 


power 
na. 


215 
343 


Independent. Mac- 


Pherson 


linkage. 
springs 


015 
075 
3360 
350 


struts 


Rigid axle, Watts 


coil 


Disciórum, power 


3490 
174 
340° 
340 
3226 
56/44 
$15,900 
$16,135, 


Sunroof $235 


TEST CONDITIONS: Ambient temperature, 85° F: relative humidity. 75 percent: barometnc pressure. 30.1 inches Hg. 


“With rear seat folded 


a 
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V6 
17528 
881 
[4] 
130 

2750 
four-speed man- 
val + 00. 
3731 
Michelin 
ZK steel-belted 
radial 
105814 
Rack and pinion, 
power 
1731 


35 

320 
Independent, 
MacPherson 
struts 

Rigid anle, four 
trailing inks, 
panhard rod, coil 
springs 


Disc/disc, power 
398.0 

158 

139 

307 

3149 

S248 

$13,710 
$15,411 
Special Edition 
package $1300, 
CB radio $300 


tManeuverability-test results given as 27.6 + indicate that the car exceeded our minimum for a "5" rating in the slalom. Testing at higher 


speeds was not performed. 


Performance comparison with 


selected 1980 and earlier models 


Accelera- Brakes Handling Maneuvera- Noise @ 60 
bility (mph) mph (dBA) 


MG mph (soc) төн 7P 
(ft) 
1980 Mercedes-Benz 30050 15 24 138 179 62.4 28.1 n 
1979 Saab 900 Turbo 14 19 114 129 647 28.1 73 
1979 Toyota Celica Supra 16 19 123 153 624 291 68 
1979 Datsun 81016 21 113 198 62.4 26.6 73 
1978 BMW 320i 14 19 12.2 140 64.7 29.6 74 
1978 Peugeot 604 V6 15 137 166 647 28.6 71 
1978 Audi 5000 15 7 14.4 143 62.4 28.1 73 
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Double-duty 
heat pump 


stores chemical heat, too 


“Chemical sponge” 
collects solar energy 
to power a heat pump 


By DAVID SCOTT 
ILLUSTRATION BY RAY PIOCH 


If you could store summer’s abundant 
solar energy for winter use, rooftop 
collectors could supply a family’s 
year-round heating needs. 

That dream of free energy was the 
starting point for Professor Ernst-Ake 
Brunberg, a physicist at Sweden’s 
Royal Institute of Technology in 
Stockholm. Though practical long- 
term energy storage has stumped sci- 
entists for years, Brunberg thinks 


he has the answer: a chemical heat 
pump. 

Like a heat pump, Brunberg’s Tep- 
idus system transfers heat (against 
the laws of thermodynamics) “uphill” 
from a cool place to a warm one. Un- 
like a heat pump, Tepidus doubles the 
energy extracted from the cool place, 
augmenting it with a chemical reac- 
tion that generates its own heat. And, 
unlike other types of chemical heat 
pumps [PS, Oct. '78], Tepidus can 
store energy indefinitely. 

Since last November, the Tepidus 
system has been on trial in a five- 
room house near Stockholm with 100 
square meters of floor space. Eight gi- 
ant salt tanks, called accumulators, 
are crammed into one end of the base- 
ment. They’re fed from 40 square me- 


ters of solar collector panels, which 
should provide for a whole year's heat- 
ing needs. There is no other energy 
source, so no fuel bills. 

A real breakthrough? Brunberg 
claims a good deal for the system. It 
has a remarkable energy-conversion 
efficiency of 95 percent, he says, and 
very high energy density compared to 
other storage media such as water, 
rocks, or phase-change salts. Brun- 
berg also claims low losses for the sys- 
tem, which has few critical moving 
parts. And sodium sulfide (NaSj), the 
chemical used, is cheap and needs nei- 
ther replacement nor attention once 
installed. 

This simple salt is key to the sys- 
tem's energy-storage cycle. Sodium 

Continued 


Touch-testing salt tank, 
Professor Ernst-Ake Brun- 
berg checks temperature 
before sealing. Insulation 
serves merely to retain sen- 
sible heat for immediate 
domestic use. When sealed, 
a tankful of fully dried, en- 
ergy-charged salts loses 
only five percent of its po- 
tential energy content— 
even when it cools to room 
temperature. This means 
that charged salt tanks can 
be transported and stored 
indefinitely until heat is 
needed. 


NOW! Learn to repair 
video cassette and 
disc systems with 

NRI's at-home 
training in TV 
and Audio 
Servicing. 


Keep up with opportunity by 
keeping up with the state of the art. 
Learn to service and repair color TV, 
audio systems, video cassette and 
disc systems with NRI training. Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of your own. 


Learn at Home 
in Your Spare Time 

You learn right at home, at 
your convenience, without quitting 
your job or going to night school. 
NRI “bite-size” lessons make learn- 
ing easier... NRI "hands-on" train- 
ing gives you practical bench experi- 
ence as you progress. You not only get 
theory, you actually build and test 
electronic circuits, a complete audio 
system, even a color TV. 


Build Color TV 
with Computer 
Programming 
As part of your training in 
NRI's Master Course, you assemble 
and keep NRI's exclusive, designed- 
for-learning 25" (diagonal) color TV, 
the only one complete with built-in 
computer tuning that lets you pro- 
gram an entire evening's entertain- 
ment. As you build it, you introduce 
and correct electronic faults, gain un- 
derstanding and practical experience. 
You also construct a solid-state 
stereo amplifier and tuner, complete 
with speakers. You even assemble pro- 
fessional test instruments, so you know 
what makes them tick, too. You 
build a transistorized volt-ohm meter 
...a CMOS digital frequency counter... 
integrated circuit TV pattern generator 
...even a solid-state triggered-sweep_ 
5” oscilloscope. You use them in your 
course, keep them for actual TV and 
audio servicing work. 


Free Catalog... 
No Salesman Will Call 
Send today for the 100-page 

catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog will show you 
other NRI opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications, and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension. NRI train- 
ing can put you right in the center 


of that dimension. 
If card has been removed, 

write to: 

NRI Schools 

McGraw-Hill Continuing 

5 Education Center 
с! LPP 3939 Wisconsin vene 
nu fi Washington, D.C. 20016 

nn 
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Dodge Aries-K is the first auto- 
mobile to deliver both 6-pas- 
senger room and gas mileage 
ratings of | 25]EPA est. mpg./41 
est. Hwy* A combination that no 
other car can match. How did 
Chrysler do it? With advanced 
front-wheel-drive technology. 
Solidly based on over 11 billion 
estimated miles of owner experi- 
ence with Chrysler Corporation's 
highly successful small cars, 


including Dodge Omni, Dodge 
024 and Colt. More small-car 
front-wheel-drive experience in 
и than Datsun, Toyota, 


GM 
Ford. 
With 
all that experience, Chrysler 
engineers designed Aries-K as 
a total system—a Direct Power 
System of front-wheel-drive that 
puts the weight of the engine 


"ni [1112184191613714 24 ra room—in a neat, efficient 


| 
and transaxle directly over the 
front driving wheels. This gives 
you excellent traction in rain and 
snow. The car is pulled through 
turns, rather than pushed. So 
you get sure control and maneu- 
verability. And with the engine, 
transaxle and entire power-train 
in front of the passenger com- 
ae Aries-K offers mid- 
size room—6-passenger 


package. And without a 
transmission, drive shaft and 
rear-axle differential churning 
away underneath the Aries-K, 
you'll enjoy a smooth, quiet ride. 
And an efficient use of energy. 


America’s only front-wheel-dr 


The Aries-K 
рее! Dr System: ~ 
he heart of Aries-K-is.the 
new Chrysler 2;2/fitre- : 
Trans-4 enging; designed 
specifically for: 
front-wheel 
It's part of 
Direct Powi 
that puts th 
directly over 
the front driving À 
wheels of the car 
allows power to 
flow d to them. 


front-wheel-drive 6-passenger 
[24] EPA est mpg. 40 est Hwy. 


In Dodge Aries-K 


Trans-4: the 
engine with 
an electronic 
control 
computer. 


“Use est mpg for coi 
Your mileage may vary. dep 
speed. weather and trip len 


The Trans-4 is an engine with an 
electronic control computer, a 
sophisticated feed-back system. 
Chrysler's exclusive Electronic 
Fuel Control System that 
includes electronic ignition, 
electronic control of spark 
timing and electronic feedback 
carburetor; seven sensors 
located throughout the engine 
monitor functions and feed data 
to an on-board computer which 
continuously adjusts the 
timing and air/fuel 
ratio for opti- 
mum effi- 
ciency. 


highway mileage will Probab ba) less Calf estiower Т 
Buy or lease at your Dodge dealer 


High mileage. And room for 6. 
'here are other cars on the road 
oday that have mileage ratings 
is high as Aries-K. But none of 
hem have the 6-passenger 
oom Aries-K delivers. The 
eason: Chrysler front- 
vheel-drive. 

Keeping the power train 
;ompletely forward of the 
assenger compartment 
1as a number of benefits. 

М! of them make more room 
or people. Without a huge 
ransmission hump, Aries-K 
'as plenty of front leg room. 
Nithout the clumsy drive-shaft 
ump that runs the length of 


e 6-passengercar rated 


Aries-K engines are handled 
with such care, that even a 
white glove inspection ismt 
2ermitted for fear of leaving 
int on any part. 

Jur engineering goal was to 
иа the highest quality car in 
ts class in America. To help 
ichieve that goal, Chrysler set 


rear-drive cars, middle seat 
passengers in the new Aries-K 
don't have to sit with their knees 
tucked up under their chins. 
In fact, the 
entire pas- 
senger 
compart- 


ment has 

been de- 

signed for 

lots of 
head room, shoulder room and 
hip room. 


up one of the most technologi- 
cally advanced plants in the 
world with the most sophis- 
ticated assembly techniques. 
It's why Aries-K is backed 

up with a guarantee: 
Satisfaction guaranteed or 
your money back. 

If you're not satisfied with your 


“Service-Engineered” Aries-K. 
Simple to service. Designed 
inexpensive to maintain. 
Aries-K was designed to make 
servicing as simple as possible. 
Many components that require 
scheduled maintenance are up 
front and easy to reach. 


1 6-passengers 


We eliminated many service 
operations other cars still 
require. Aries-K performs them 
automatically. And scheduled 
maintenance intervals have 


been extended. 
25 АІ. 
EST HWY* 


EPA EST. MPG 


new Dodge Aries-K, purchased 
for personal use from a partici- 
pating dealer, bring it back in 
good condition and with no 
metal damage within 30 days or 
1000 miles, whichever comes 
first. When the dealer gets clear 
title, you'll get your money 
back, excluding finance and 
insurance charges. Trade-in 
refund may differ from trade-in 
allowance on retail sales 
contract. Ask participating 
dealer for details. 
With Aries-K pulling for 
you, America's not going 
to be pushed around 
ә апутоге. 


"AMERICA’S NOT GOING TO BE 
PUSHED AROUND ANYMORE. 


кыл 


UP 


Lincoln —| have loved it. 


When my wife and I came out here to build our own 
log cabin, we left everything behind. 
Except for a few clothes, some camping gear, an old 
axe, and my John Deere Chain Saw. 
ell, the clothes have come in handy, and so has the 
tent. But I would have been lost without the chain saw. 


Inthe beginning, I tried using an axe, just like Lincoln. 


But in the time it took me to cut a good size tree, I could cut 
enough logs for a whole wall with the chain saw. It seemed to 
glide right through even the toughest wood. 

As you can see, the house is almost finished. With 
all the work that went into it, I’ve really come to appreciate the 
kind of man that Lincoln must have been. 

Butl appreciate ° thisJohn Deere Chain Saw 
alot more. f 


Nothing Runs Like a Deere” 


John Deere has seven Chain Saws, with guide bars from 10 to 27 inches. 
For a free folder, write John Deere, Dept. 52, Moline, IL 61265. 


POPULAR SCIENCE 


Double-duty heat pump 
[Continued] 


sulfide is a hygroscopic salt—when it 
absorbs moisture, it heats up. That’s 
what happens when you mix caustic 
soda with water to clean a clogged 
drain—the water molecules chemical- 
ly combine with the salt, forming a 
hydride and releasing heat. Sodium 
sulfide has an added advantage—it 
won't dissolve if it's just dampened 
with water vapor. So a tank of damp 
salt can provide a bank of stored heat 
for warming a house and heating 
water. 

Once the salt cools, it can be “re- 
charged” by solar energy or waste in- 
dustrial heat. Heat dries the salt, giv- 
ing it the potential to reabsorb mois- 
ture and regenerate chemical heat. 
The vapor driven off flows to a second 
container, where it condenses and is 
held ready to wet the salt again when 
direct solar energy falters. This re- 
versible cycle can be repeated indefi- 
nitely. 

But Tepidus is more than an en- 
ergy-storage system—thanks to the 
crafty method Brunberg devised to 
provide the water essential to the 
process. 

The salt tank is connected to the 
water tank via a single pipe. The sys- 
tem is sealed, and the air pumped out. 
At this ultralow surface pressure, 
water vaporizes at 10 deg. C (50 deg. 
F)—the temperature underground. So 
the water tank is plugged into the 
ground via a heat-exchanger coil. 


Ground-water heat pump 


“Upgrading of cold energy from the 
ground is the heat-pump action,” says 
Kjell Bakken, managing director of 
the Tepidus company. 

Because of the low pressure, there is 
already some water vapor present in 
the system. “By the nature of the salt 
used,” adds Bakken, “if both tanks are 
at the same temperature, the vapor 
pressure on the salt is lower than the 
vapor pressure on the water. 

“So two things happen. Because of 
the pressure differences, the salt 
wants to draw water vapor out of the 
water tank. That means the water 
needs to be evaporated. And to be 
evaporated it needs energy. That en- 
ergy is taken from the outside—from 
the ground coil. 

“When the vapor reaches the salt 
tank, it condenses. So you get back the 
heat taken from the ground at the 
same time as chemical energy is re- 
leased in the hydration reaction.” 

The system reaches equilibrium 
when the temperature in the salt tank 
is 55 deg. C (131 deg. F) hotter than 
the water tank. Then the pressure in 

Continued 
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This watch is in a class by itself. With every conceiv- 
able convenience ... unmatched feather-light com- 
fort ... and rugged dependability with matching, 
trim-slim styling. 

And it's priced so low, it makes sense to own as an 
every-day watch you can wear without worrying or 
as an extra watch you use only for running or when 
you're working around the house or for its wake-up 
alarm and second timekeeping zone when you're 
traveling." 


What's amazing is that it gives you TWO of every- 

thing other watches selling for ten times as much 
boast of when they have just one. And it includes 
additional conveniences, like a count-down timer; 
so, no other watch, at any price, does as much or 
does it better! And this watch is guaranteed for ONE 
full year. 
WORLD CLASS ACCURACY: First and foremost it's 
guaranteed to be accurate to within seconds a 
month, three-minutes-a-year. You can be certain the 
big, easy-to-read display with the hour, minutes and 
running seconds is right on time—to the second. 

Your watch also gives you the day and date at a 
glance, with no button to push, adjusting automati- 
cally for the number of days in any month (including 
leap year). Then, so you can see easily in the dark ог 
when it's dim, there's a built-in night light. 
3-YEAR BATTERY: And this is one watch you won't 
have to worry about for a long, long time. The battery 
is warranted to last for а full three years. 
TWO-TIMING: What is more, you get a second 
timekeeping zone. A convenience you'll really ap- 
preciate when you travel or when you're doing busi- 
ness with a firm in a far-away city. Plus a two-note 
chime you can set to go off on the hour to keep the 
time from passing you by. 
24-HOUR ALARMS AND PERSONAL REMINDER 
SYSTEM: The alarm can be set in an instant for any 
minute of any hour. The precision of a digital alarm is 
simply unbeatable. If you want, you can leave this 
alarm set for the same time every day because 
there's a SECOND alarm as well. With two alarms 
you'll be able to schedule your day and stick to your 
schedule more easily and surely than ever before. 
30-MINUTES AND COUNTING: In addition, in- 
spired by the Space Center, you also get a 12 hour to 


“Even in a drawer, it will keep perfect time. Ready 
when you want or need it without your touching or 
adjusting a thing. 


Available in 
stainless 
steel 


SUPER WATCH 


Don't be fooled by the price. 


‘one minute count-down timer. Really, a third alarm, 
it's a lot easier to use if you want to be reminded your 
time is up or you have to act—when you've promised 
to call back in half-an-hour, for example, or have to 
put another quarter in the parking meter. With a 
count-down timer, you can be sure you won't goof, 
and you'll know exactly how much time you've got 
left. (И nothing else, those steaks you like rare and 
your three-minute eggs will never be over-done 
again.) 

CHRONOGRAPH SYSTEM: With 1/100th of a sec- 
опа precision for up to 12 hours, the dual chrono- 
graph literally enables you to command time to stand 
still. With the stopwatch you can time any event in its 
entirety — from a speech you're preparing to the 
length of a phone call you're making to the time it 
takes a passer to set up and throw. (A buzzer sounds 
when you start or stop the chronograph. A nice fea- 
ture since it means you won't have to check to see if 
it's timing.) 

You can also measure sections of an event, like 
the time for the 1/4 or the 1/2 or the times of indi- 
vidual finishers in a race. This is Lap Time. In this 
mode the chronograph continues timing an event in 
memory at the same time that it's stopped to give you 
a reading on a particular segment. 

You'll be able to use either of these modes in 
minutes, find innumerable uses for both in your 
business and personal life within days. 

SUPER LIGHTWEIGHT: Even with all these 
functions, you'll hardly know you're wearing a watch. 
It's that light and comfortable. Less than one ounce. 

The case, which is exceptionally handsome, is 
made of a high-impact, virtually impervious black 
plastic. An advance almost as remarkable in its way 
as those in the microprocessor that controls the 
watch's functions. 


THE MOST IMPORTANT FEATURE 
OF ALL 

Here's a watch, then, with phenomenal accuracy 
and totally unique capabilities; a watch that passed 
every quality-control test with flying colors and stood 
up to 10 years' of simulated-use tests. And all it costs 
is the amazing low price of just $29.95! 

It just didn't seem possible to us either. But the 
manufacturer, who's been making components for 
years for many of the major watch companies, in- 
cluding some of the biggest, best-known names, 
explained: 


This LCD Dual Alarm Chronograph 
is probably the best as well as most 
useful watch on the market today. 


"Of course, you'd expect it to sell for 100% more. 
But, once this new kind of case became available, 
we knew we could produce a chip (microprocessor) 
superior to any we made for anyone else, and sell it 
for far less than you'd expect by assembling the 
watches ourselves and selling them direct-by-mail, 
eliminating the middleman's mark-up in both man- 
ufacturing and selling." 

As proof, in about a year, a major name in the 
watch world plans to buy this module and offer this 
same watch through normal retail outlets for at least 
$60 and maybe more. 


ANOTHER CHOICE 
This gave us an idea. What if the same watch was 
put in a stainless steel case with a stainless steel 
band. After some figuring the manufacturer said he'd 
include a deluxe mineral glass crystal, so the watch 
would be absolutely superb, and all we'd have to 
charge is just $59.95. 


CALL 800-228-5959 
(Nebraska residents call 800-642-8777) 

(Numbers in operation 7 days а week, 24 hours a day) 

So, that's your choice of the matte black watch or 
the watch in stainless steel with a stainless bracelet. 

Whatis more, since you can't get this watch in any 
store, we'll send it to you to wear for 30 days without 
risk or obligation. If you're not absolutely satisfied, if 
the accuracy isn't exactly as we say, if you don't find 
two timekeeping zones, the two alarms, the dual 
chronograph, the count-down timer as useful and 
convenient as you supposed, if people don't praise 
the look of the watch you're wearing, send it back for 
a complete refund. No questions asked. 

To order with any major credit card, simply call the 
toll-free number above. But we'd prefer, in this in- 
stance, since the price is so much lower than for 
anything else we sell, that you send us your check to 
the address below. Just be sure to specify the Black 
Watch or the Stainless Steel Alarm Chronograph 
and include the proper amount. (Include $2.50 for 
shipping and handling and in Illinois the 6% sales 
tax.) 

Either way, you'll be getting a watch as good if not 
better than any watch in the market today. 

At a fraction of the usual price. If 
that isn't class, what is? 


Dept. 18-3181 NL ПИРЕ 
733 Lee Street B 


Des Plaines, IL 60016 
© Dimensions Unlimited, Inc. 1980 


Double-duty heat pump 


[Continued] 


А tankful of hot salt can store enough so- 
lar energy for year-round house heating. 
The hygroscopic salt stores energy when 
heated—releasing that energy in a chemi- 
cal reaction when it absorbs water to be- 
come a hydrate. Solar-heated hot water 
circulates through a heat exchanger in 
basement salt tank (right) before traveling 
back up to house radiators and the hot- 
water tank. Basement tank at left stores 
the water used for the heat-releasing reac- 
tion. This tank is cooled by water pumped 
through a buried heat exchanger. The 


the two tanks is equal, and the chem- 
ical sponge no longer absorbs vapor. 
Disturb this balance, and vapor is re- 
leased from one tank and flows to the 
other. The direction of flow depends on 
which way the temperature swings. 

Because the system is so sensitive to 
minute pressure changes, the work- 
ing temperature of the salt tank re- 
mains constant at about 65 degrees C. 
That's enough for radiators and tap 
water. 


Energy-rich salt 


But what about long-term energy 
storage? Tepidus has an enormous ca- 
pacity. One kilogram of sodium sul- 
fide can store and give back one kilo- 
watt-hour (3413 Btu) of heat. In prac- 
tical terms, that means that eight tons 
of the dry material can store and de- 
liver 8000 kWh (27,304,000 Btu). 
That's enough to meet the space- and 
water-heating needs of a small, well 
insulated house. The energy input can 
come from solar power alone—even 
assuming half the year's energy col- 
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sealed two-tank system is kept at low 
pressure (0.08 psi) by an automatic vacu- 
um pump. At this low pressure, water in 
the cold tank vaporizes, extracting heat 
energy from the ground. When the water 
vapor travels over to dampen the salt, it 
not only generates heat through chemical 
reaction, it also condenses, giving up the 
heat taken from the ground. What draws 
the water vapor to the salt tank? A slight 
drop in pressure caused by the salt cool- 
ing as its heat is tapped for house systems 
when the solar system isn't functioning. 


lection has to be stored for winter. 

Eight one-ton salt containers, each 
one meter square and 1.75 meters 
high, make a pretty massive bulk to 
fit in a basement. Their volume is 
around eight times that of an oil tank 
with the equivalent thermal content. 
But one load of salt lasts a lifetime 
and soon offsets the penalty of dead 
space. 

And Tepidus is far ahead of other 
forms of heat storage, according to 
Bakken. One main rival is eutectic 
salts that rely on the heat released 
during phase-change [PS, Oct. '78]. 
"These have a capacity of about 100 
watt-hours (341 Btu) per kilogram, 
one-tenth of our energy density," says 
Bakken. "And the stored energy 
doesn't last long because it’s ‘sensible’ 
heat—perceptible to the touch—and is 
gradually lost to the environment. 

"By contrast, ours is a low-tempera- 
ture and long-term system. It can be 
switched off for an indefinite period 
and allowed to cool to room tempera- 
ture. When it's started up again, only 


When the solar system /s working, a slight 
rise in temperature is enough to disturb 
the equilibrium in the other direction. The 
solar heat then drives off the vapor to the 
cold tank where it condenses, dissipating 
its heatto the ground. The dehydrated salt 
is now rich in energy since it has the po- 
tential to once again absorb water and 
give off heat. With regular solar input dur- 
ing the summer, this hot-to-cold vapor 
flow continues until the salt is completely 
dry. A valve seals off the dry salt tank 
while another is charged. 


four or five percent of the total energy 
is used for reheating it." 

And, in many installations, the 
storage tanks need not be so massive. 
The present system's capacity to store 
a full 50 percent of annual heating 
needs is calculated for Stockholm's 
latitude. At lower latitudes, solar in- 
put is more evenly spread around the 
seasons, so the solar collectors could 
take more of the direct heating load. 


Portable heat energy 


The system opens up exciting possi- 
bilities. Energy input could come from 
waste heat produced in factories, such 
as paper mills and steel plants, as well 
as from sunshine. 

Portable heat is a further possibili- 
ty. Since the energy potential is 
trapped in the dry salt when it is fully 
charged, the sealed tanks can be dis- 
connected and moved for hookup to a 
distant system as an instant heat 
source. Brunberg's company is design- 
ing salt-tank cargo containers for 

Continued 


Breakthrough! Now- closest totarfree ` 


NOW 


Less than 0.01 mg tar is the lowest 
Also available іп1005 and Soft Pack. 


BOX: Less than 0.01 mg. "tar", 0.005 mg. nicotine, 

100's FILTER, MENTHOL: 2 mg. "tar", .2 mg. nicotine, 

av. per cigarette by FIC method; SOFT PACK FILTER, MENTHOL: 
2 mg. "tar", .2 mg.nicotine, av. per cigarette, 

FTC Report DEC. ‘79. 
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So your videodeck won’t pay 


for the sins of your videotape. 


videoheads spin at 1800 rpm. Pictures 
Stay faithful to the original. Virtually no 
drop outs or color loss. Brilliance and 
crispness from beginning to end. Even 
during six-hour play, when the tape moves 
ata bare .43 inches per second. 
Before we told you all this, you could 
Have innocently hurt your deck. Now that 
super-refined videotape especially de- you know all about Super Avilyn, it would 
veloped by TDK. Super Avilyn particles beasintouse 
are virtually inseparable from their strong ing ATDK 
binder. They stick to the tape as your $ Nee aes GRE Ee 


On the surface, videotape is the picture of 
innocence. But if its microscopic oxide 
particles and binder are not of the highest 
quality, loose oxide particles may shed 
into the works of your videodeck. And 
oxide shedding has been the downfall of a 
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| INSULATE.... WEATHERSTRIP. ..TILE A CEILING | 
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= 


уоп сап 1 doit faster, 
cheaper, better... witha 


one hand operated 
MEER LU ascen: 


ү “ЧЫ” 
STAPLE GUN 


You'll save up to 30% on fuel bills when you insulate 


Just position gun, squeeze handle and presto . . . staple 


and weatherstrip your house with an Arrow T-50 
Staple Gun. You save your own energy, too — as 
well as labor costs! It's a breeze — one hand does it 
„опе SQUEEZE and you've nailed it! 


is driven into exact spot desired in 1/10th the time it 
lakes to hammer a nail! Your other hand is always free 
to hold material in place for a neat, professional job! 


Arrow Staple Guns come in a variety of models. 


At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 
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Double-duty heat pump 


[Continued] 


standard flatbed trucks. Surplus heat 
from nuclear generating stations and 
other plants could be delivered to re- 
mote areas in this way. Travel would 
be completely safe, since the tanks 
contain nothing explosive, and the dry 
salt has neither high temperature nor 
high pressure. 

And since salt-tank modules can be 
any size, they could be scaled down for 
campers or pleasure boats. The salt 
could be charged by waste heat from 
the engine or at special heat-input 
stations at camp sites or marinas. 

Finally, the system could also be 
used for air conditioning. Since the 55- 
deg.-C differential can be locked al- 
most anywhere on the temperature 
scale, the heat exchanger for the 
water tank could be placed in the 
room to be cooled or in a cold box. Air 
in the cold box would hover near the 
freezing point as heat was extracted 
by evaporation inside the tank. 

What are the snags? "We've fully 
proved the principle in our pilot 
plants,” Bakken says. “Due to the late 
installation, long after the sun had 
left Scandinavia, we had to charge the 
system with resistance heating,” he 
adds. “But it was fully loaded in 
February, and we heated the house 
from then on. Now we're charging the 
tanks again for winter." 


Second testing system 


Bakken also reports that another 
pilot system, with a storage capacity 
of about 30,000 kWh (102,390,000 
Btu), has recently begun operating. 

"The critical salt material has given 
no trouble," he says. "We've run 150 
charge-discharge cycles already— 
which could equal 150 years’ normal 
operation—and the salt has not deteri- 
orated. But accelerated cycling isn’t 
good enough, as it may give spurious 
results. Only when we are able to test 
complete systems for 30 years can we 
say there are no problems. 

“Our goal now is to improve compo- 
nent design to cut production costs. 
There are no dark areas, only prob- 
lems of technical detail. Heat ex- 
changers, for example, become very 
expensive when you're handling lots 
of power." 

Initial cost could be a problem. Bak- 
ken figures a complete Tepidus instal- 
lation for an average family house 
would cost four or five times as much 
as an oil burner. But he notes that the 
solar collectors would be a major item. 
"And remember we're talking about a 
one-time investment that you have to 
balance against future bills." That 
balance could favor Tepidus as fossil 
fuels become costlier. B5) 


In 1860, they hand-bottled the 
first small batch of Early Times. 


Today, this.special- 
Heritage Editie 


Las rare. 


120 years ago, many a traveler 
went miles out of his way to 
enjoy the whisky made ina 
small distillery in Early Times, 
Kentucky. 


Today. we're offering a limited 
supply of this exceptional 
spirit at a special 90.4 proof. 
Even the bottle, with its 
authentic look of hand-blown 
glass, reflects an earlier time. 
And because you will want to 
guard it a little more carefully 
than the other whiskies on 
your bar, it comes in its own 
wooden chest. 


90.4 PROOF. STRAIGHT BOURBON WHISKY 
EARLY TIMES DISTILLERY CO.. LOUISVILLE. KY. © 1980. 


LOOK AND LISTEN 


By JOHN FREE 


Computing cassette deck 


Nakamichi, noted for its state-of-the-art 
improvements in hi-fi cassette decks, has 
set a new high in performance with its 
computerized 1000ZXL. This new deck, 
shown at the summer Consumer Elec- 
tronics Show in Chicago, uses its built-in 
microcomputer to optimize recording and 
playback circuits for each cassette tape. 
The computer puts a series of test tones 
on a tape, then rewinds it, plays back the 
tones, and stores the best bias, level, and 
equalization values for that tape in its 
memory. This 20-second automatic cali- 
bration technique isn’t new with the 
1000ZXL. Other firms introduced decks 
with similar capabilities last year [PS, 
Nov. '79]. 

But Nakamichi has a new twist. The mi- 
crocomputer also helps mechanically 
align the separate recording and playback 
heads in the 1000ZXL for each cassette. 
Even minute misalignment in azimuth of 
these heads cuts high-frequency re- 
sponse sharply. Nakamichi has head azi- 
muth alignment (manual and automatic 
versions) in some earlier decks. This me- 
chanical alignment, which compensates 
for physical differences in cassette tapes 
and housings, combined with optimizing 
recorder circuits for each tape’s magnetic 
properties, results in spectacular perfor- 
mance. With most quality tapes, the 
1000ZXL provides a frequency response 
from 10 to 25,000 Hz + 3 dB. Response is 
essentially flat (+ 0.5 dB) from 20 to 
20,000 Hz—a feat, Nakamichi points out, 
that has been impossible even on nondi- 
gital, professional open-reel machines. 

The microcomputer in the 1000XZL can 
perform other tasks, such as coding up to 
15 selections with inaudible signals, then 
searching for them at high speed and 
playing them back in any sequence. 
Among other features (too numerous to 
detail here), the deck is designed to pre- 
vent obsolescence: Bias can be altered for 
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new types of tape, 
and a noise-reduc- 
tion switch simpli- 
fies adding any ex- 
ternal noise-reduc- 
tion systems. For 
this top perfor- 
mance, you'd ex- 
pect a record-set- 
ting price. Nakami- 
chi won't disap- 
point you; the 
1000ZXL goes for 
$3800. 


The 1000ZXL’s 
Rolls Royce bulki- 
ness contrasts with 
other new decks | 
saw at the show. For many new cassette 
decks, the trend is toward highly compact 
designs to blend with the micro hi-fi com- 
ponents [PS, Jan.] that are now popular. 


Video-disc update 

Another combatant in the coming 1981 
battle over video discs [PS, July] may be 
General Electric. GE announced just be- 


` fore the electronics show that it's discus- 


sing a joint venture with Japan's Matsu- 
shita and JVC and England's Thorn EMI 
Ltd. to market the VHD (video high densi- 
ty) disc system and its software (program- 
ming). The VHD system was demonstrat- 
ed at the Consumer Electronics Show by 
Panasonic and JVC, both Matsushita sub- 
sidiaries. The giant Japanese firm says it 
may have VHD players on the market by 
late 1981. They would be priced to com- 
pete with RCA's under-$500 SelectaVision 
disc player, slated for introduction early in 
1981. RCA recently dubbed its system 
CED, for Capacitance Electronic Disc; it 
will also be sold by Sears Roebuck. 

Both the CED and VHD systems sense 
TV signals encoded as capacitance varia- 
tions in discs when a stylus contacts the 
disc surface. But discs for one system are 
not compatible with the other. Magnavox 
and Pioneer both expect to market their 
optical systems ($700—$750) nationwide 
next year, too. Optical discs, played back 
by a laser beam, are compatible between 
the Pioneer and Magnavox players. 


Higher-fi recordings 

A growing number of small record com- 
panies have been releasing high-end 
($15) discs made with special techniques 
and care for audiophiles with the equip- 
ment and ears to appreciate improved 
sound. Now, one of the major recording 
firms, CBS, has joined in with new record- 
ings made from digital master tapes and a 


special pressing process for quieter disc 
surfaces. CBS is also re-releasing discs 
mastered from conventional analog 
master tapes remastered at half speed for 
less distortion and improved fidelity. In 
addition, CBS is releasing its original dig- 
ital album series on chromium dioxide 
cassettes recorded at slower speed than 
normal for boosted fidelity. 

For listeners with the equipment to play 
back DBX-encoded discs [PS, Dec. '79], 
three albums recorded by the London 
Symphony Orchestra have been released 
on the Varese Saraband and Chalfont la- 
bels. These discs combine the advantages 
of a digital master tape with the DBX pro- 
cess, which electronically compresses the 
audio signal before it goes on the master 
disc; a decoder in your hi-fi system then 
decompresses the signal, providing wide 
dynamic range with virtually no disc sur- 
face noise. 

Meanwhile, as companies tinker with 
ways of improving conventional discs, 
N.V. Philips, which demonstrated its su- 
per-fidelity digital Compact Disc (CD) last 
year [PS, Oct. '79], says Sony has been 
aiding it with technical improvements. 
The CD system uses optical discs only 4.7 
inches in diameter with one hour of music 
on one side. They fit in a cigar-box-size 
player and are scanned by a solid-state 
laser. Philips says its new disc format will 
become available sometime in the early 
1980's. 


Quick looks 


@ The FCC may reappraise its approval 
of Magnavox's AM stereo method [PS, 
July] after complaints from broadcasters 
and others. 

© Cable-TV firms may now import as 
many channels as they want, and needn't 
black out syndicated programs broadcast 
by local channels, the FCC ruled. 

© Comb-filter circuits that enhance res- 
olution and cut interference [PS, Aug. ‘78: 
are now in many Magnavox, RCA, and Ze- 
nith color TV's and in some Toshiba, Qua- 
sar, and Sears models. 


Frozen cones 


“It has always been a designer's dream to 
view the vibrating surface of a speaker di- 
aphragm as though its small vibration had 
been magnified a thousandfold and fro- 
zen in time," says Graham Bank, technical 
director of Celestion Industries, a British 
loudspeaker firm. Celestion turned the 
dream into reality, and one result (above) 
shows what a one-inch, hard-dome treble 
speaker looks like when driven with a 
14.2-kHz signal. The new technique ana- 
lyzes laser reflections from the loudspeak- 
er surface and plots the results with a 
computer. [5] 


A family wagon even a bachelor could love. 


It used to be you'd buy a station 
wagon not so much because you 
wanted to but because you had 
to. The family was getting bigger 
and you simply needed the room. 

But times have changed. 

People today are buying Chevy 
Malibu Wagons because they 
want to. Malibus trim size makes 
it agile and easy to drive. When 


you get behind the wheel, if you 
don't look behind you, you're apt 
to think you're driving a coupe. 
When you do turn around, 
you'll see theres over 71 cubic 
feet of load space with the rear 
seat down, easily accessible 
through Malibus handy-dandy 
two-way hatchgate. There is also 
storage in both wheel wells and 


1981 Malibu Classic Wagon, 2 


underneath the floor. 

What we're saying is, while to- 
day's trim Malibu Wagon can still 
handle a load, it can also handlea 
road. You don't have to have a 
huge family to appreciate that. 

Heck, you don't even have to be 
married. 

Buy or lease it at your Chevy 
dealer's now. 


"81 Chevy Malibu 


DETROIT REPORT 


By JIM DUNNE 


More alphabet soup 


GM will add another letter-designated 
model to its lineup when the P-car is intro- 
duced in 198274. P is the code letter for the 
Pontiac sports car that will have an unusu- 
al midship-engine chassis. With a 160-in. 
wheelbase and a shape like the Fiat X1/9, 
the P-car will compete just below the Cor- 
vette in price, offering stiff competition to 
small imported sports cars. The power 
train will be a turned-around Phoenix unit. 
Standard engine of the plastic-bodied car 
will be the 2.5-liter Pontiac four, but a tur- 
bocharged version of this and an optional 
V6 are possibilities for low-production, 
high-performance models. One unique 
styling feature: no visible grille. Projected 
fuel economy for the P-car is 25 mpg in 
city driving. 


Springs are rebounding 


Just a few years ago, foam cushioning in 
car seats became the trend, so much so 
that full-foam seats were predicted for 
many cars. Springs were passé. Now that 
trend has slowed, and it may be reversed. 
Foam is heavier than wire springs, so, 
with the emphasis on cutting weight in all 
cars, the return to springs seems inevita- 
ble. Actually, combinations of foam and 
springs will be used, the portions dictated 
by the comfort needs of each model. The 
auto makers will grudgingly go back to 
wire springs, with their more costly and 
complicated assembly. One-piece foam 
seats are easier to ship, store, and handle 
than the combination type. 


It's incredible 


One bad decision by GM in the midsize 
line is repeated in Chrysler's new Reliant 
and Aries. The rear side windows on four- 
door models do not roll down. They're 
fixed in place so rear-seat passengers 
must rely on tiny vent windows for fresh 
air. That's not adequate, as was proved on 
1978-80 Malibu and Le Mans sedans. 
While the design does provide somewhat 
more hip room, what's really surprising is 
that the fixed windows actually cost more 
to build than the roll-down type. Accord- 
ing to Chrysler engineers, the vent-win- 
dow assembly is 20 percent more expen- 
sive and is more difficult to install. 


Tire tip-off 


Some of the replacement tires sold at re- 
tail are rejects from the auto companies. 
Stricter standards from Detroit compel 
tire companies to take back less-than-per- 
fect tires, and they sell them as replace- 
ments at retail tire outlets. They look the 


66 | POPULAR SCIENCE 


Quality sells cars 


A study by Chrysler Corp. shows 
that car buyers are less loyal today 
than they were in the past. Just five 
years ago, the chief reason new-car 
owners cited for buying a particular 
make was "previous experience." 
Today, that is 16th on the list, while 
"value for the money" and "quality 
of workmanship" rank at the top. 
That goes a long way toward ex- 
plaining the boom in foreign-car 
sales. A separate study by Auto- 
week, the performance-oriented 
weekly magazine, confirms Chrys- 
ler's results: It found that quality 
was named most often as the rea- 
son for buying an import. Surpris- 
ingly, fuel economy came in only 
second. 

Is Detroit listening? You bet. 
Chrysler and Ford have initiated 
new policies to give hourly workers 
a say in the quality of the product. 
At Chrysler, where the union presi- 
dent is on the board of directors, 
the involvement of workers comes 
right from the top. Individual as- 
sembly-line workers have a strong 
say in the level of quality, too. At 
Ford, an experimental program at 
some assembly plants gives work- 
ers the power to complain formally 
about the level of quality and, in 
certain extreme cases, call for shut- 
down of the line. 


same as those on new cars, but they don't 
meet OEM (original equipment manufac- 
turer) standards. Rejected OEM tires may 
be upgraded by the rubber companies by 
machining for roundness, or they may 
simply be rerouted to the retailer without 
correction. You pay for the rejects at the 
regular retail price. One tire company 
claims the quality of the rejects is none- 
theless excellent. Since "marketing tradi- 
tion has been to sell lower-quality tires to 
individuals," the company says there is 
no reason to change present policy. 


Chrysler engine switch 

As part of the company recovery plan, 
Chrysler will deal closely with Peugeot in 
the future. This means that Peugeot four- 
cylinder engines will eventually replace 
the Volkswagen-based fours now used in 
Omni/Horizon. Chrysler intends to use a 
1.6-liter gasoline four made by Peugeot. 
Starting in late 1981, Chrysler will buy 
100,000 Peugeot engines, with the option 
of increasing that to 150,000 soon after. 


Reports also say that Chrysler will use a 
Peugeot four-cylinder diesel engine in its 
front-drive Reliant and Aries, a move that 
would give these cars the best fuel econ- 
omy among American-built compacts. 
The agreement follows Peugeot's recent 
heavy financial support of Chrysler. 


Roof option removed 


The roof of the 1981 Ramcharger/Trail 
Duster is permanent; it can't be removed 
by the owner for that open-air feeling. 
Chrysler research found that the remov- 
able-roof feature had been mostly wast- 
ed. Only five percent of owners ever re- 
moved the roof, and a surprising num- 
ber—12 percent—didn't even know the 
roof was convertible. The permanent-roof 
design gives a tighter seal that stops 
leaks, rattles, and wind noise. 


No replacement for Chevette 


General Motors won't replace the Chev- 
ette with a more up-to-date, front-wheel- 
drive design until the 1985 model year. 
Code-named the S-car, it will be intro- 
duced in Europe in 1983 and built here a 
year later. It will be smaller and lighter 
than the current Chevette, and 40+ mpg is 
expected on the highway from the four- 
passenger hatchback chassis. 


In the mill at GM 


® By 1983, when Cadillac switches its 
sedans to front-wheel drive, the V8 engine 
will be gone, and with itthe interesting V8/ 
V6/V4 engine [PS, Oct.] that is standard on 
all current de Villes. When the big engine 
is dropped, the advantage of shutting 
down cylinders for fuel-economy reasons 
will be gone. Don't count the variable-dis- 
placement engine out completely, 
though. "It's ideal for trucks," says Bob 
Templin, Cadillac's chief engineer. 

® One big reason for the recent short- 
age of X-cars from GM is the shortage of 
four-cylinder engines. GM expected buy- 
ers of the Citation, Phoenix, Omega, and 
Skylark to order primarily V6's. But the 
2.5-liter Pontiac-built four was ordered on 
more than half of all X-cars sold the first 
year. Pontiac couldn't keep up with demand. 
At one point, GM offered a $100 discount 
to X-car buyers who selected the V6. 

© GM expects that, by 1985, four-cylin- 
der engines will be used in 60 percent of 
its new cars, or in about the same propor- 
tion that V8's were used last year. The 
Switch is the key to GM president Pete Es- 
tes' prediction of a corporate fuel-econo- 
my average of 31 mpg by 1985. 

© A 60-degree V6 engine design, not 
yet in production, could be the basis for а 
four-engine family that would form the 
backbone for the biggest line of GM pow- 
er plants. The prototype V6 has a three- 
liter (183 cu. in.) displacement, but it can 
be built in three other versions—a 2.5-liter 
V5, a two-liter V4, and a 1.5-liter slant 
three—simply by lopping off cylinders one 
at a time. The big bonus is commonality of 
parts. Water pumps, rods, valves, rings, 
pistons, rocker arms, push rods, and car- 
buretors can be identical, which would 
make service easier and parts less expen- 
sive and more readily available. 


Supreme Quality 


PENNZOIL 


Safe Lubricat, 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Filter Facts. I’m interested in Pennzoil 
Oil Filters and how they protect my en- 
gine. 

J.E., Marlboro, NJ 


Pennzoil Oil Filters are precision en- 
gineered to provide a controlled flow of 
oil through the filter and, at the same 
time, trap a maximum number of con- 
taminating particles throughout the life 
of the filter. Pennzoil full flow oil filters 
provide engine protection against wear 
resulting from dirt, dust, grit, metal 
Particles, resin and sludge. Our filters 
contain specially treated resin impreg- 
nated paper media which offers 
maximum surface filtration. with 
minimum resistance to flow. 


Island Bound. I’m currently in the 
U.S. Navy and will be stationed in 
Bermuda. I'll be driving a new 
Plymouth Champ on the island. The 
speed limit in Bermuda is only 20 mph 
and I'll be driving only between 
4,000-5,000 miles a year, a lot of the 
time in first or second gear. What 
advice do you have regarding oil and 
change intervals for these unusual driv- 
ing conditions? 

P.S., FPO San Francisco, CA 


For your new Plymouth Champ, we rec- 
ommend the use of Pennzoil Multi-Vis 
10W-40. No special lubricants should be 
required. However, with only 4,000- 
5,000 miles a year operation, and low 
speed limits in Bermuda, we' d definitely 
recommend that the oil be drained every 
90 days regardless of mileage. 


A Toast To Your Tank. I have an older 
car and if I start using gasohol in it, in- 
stead of gasoline, do I then need to add 
some top oil to make up for the lost 
lead? 


J.S.G., McMinnville, OR 


No special oil is needed with the use of 
gasohol in your car. However, we do 


recommend that the fuel filter be re- 
placed after two tankfuls of gasohol. The 
alcohol tends to loosen the dirt in your 
fuel tank and it is carried through the fuel 
line to the fuel filter. Once your fuel sys- 
tem has been cleaned out, the gasohol 
will help prevent dirt accumulation. 


с» 


Watered Woes. Whenever it rains or is 
damp, my '73 just dies on the road after 
driving a short distance. After a few 
minutes, it starts up again without any 
problems. The car has a rebuilt car- 
buretor and engine, a new fuel pump, 
but very little power. What do you think 
is the cause of this problem? 

E.D.J., Mississauga, Ontario 


Since the problem you are encountering 
occurs during wet conditions, we 
suggest you check the electrical system. 
Under wet driving conditions, small 
amounts of moisture can cause shorts in 
the system and cause stalling or slug- 
gish engine operation. We suggest that 
you change the spark plug wires, air 
cleaner and possibly the distributor 
cap. Many a headache has been caused 
by a tiny crack in the distributor cap. 


Noise Gallery. What is the difference 
between detonation and pre-ignition 
knock in a gasoline engine? What is it 
that one hears when an engine “pings” 
under acceleration or load? 


D.P., East Hampton, CT 


Detonation, pinging, and knocking are 
all terms referring to the audible knock 
which you hear in your automobile en- 
gine. During normal engine operation 
the spark flame travels across the com- 
bustion chamber in smooth progression 
with no abrupt changes in pressure. Dur- 
ing detonation, however, a small portion 
of the unburned mixture ahead of the 
flame ignites spontaneously. It burns 
very rapidly and results in a shock wave 


which produces a knocking sound— 
known as detonation or pinging. Some of 
the causes of detonation include the use 
of low octane fuel, combustion chamber 
deposits, poor cooling, improper car- 
buretion, and improper ignition timing. 
Pre-ignition (also referred to as run on) 
is caused by "hot spots" which ignite a 
portion of the mixture before it would 
normally start to burn. When the engine 
is shut off, hot spots on the surface of the 
spark plug or engine combustion 
chamber ignite the fuel and cause the 
engine to run on. 


Planning Ahead. I own a '74 VW 
Dasher and do all my own work. Short- 
ly, ГЇЇ be replacing the transaxle oil. 
The owner's manual recommends an 
SAE 80 or 80W-90 which meets mili- 
tary specification MIL-L-2105. I'd like 
to use Pennzoil Gear Lubricant 4096 if 
it meets this specification. 


P.B., San Francisco, California 


The Pennzoil product you need is called 
Pennzoil GL-4 Gear Lubricant SAE 80. 
It's a rather specialized oil and might 
not be readily available, but it can be 
ordered from any outlet stocking 
Pennzoil products. Pennzoil Gear Lu- 
bricant 4096 is a higher level additive 
oil and is not recommended where 
MIL-L-2105 is called for. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
youcan tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


FOR ABOUT 51600 YOU 
COULD OWN A STATEOFTHEART 
PROFESSIONAL SAW. 


And it's worth every 
penny. The Rockwell 

10" Unisaw® has won 
the reputation as 


workhorse is found in a 
majority of schools and in 
thousands of millwork, furniture and 
home workshops across the country. 


THE ROCKWELL 10" UNISAM. 


Prefabricated, preinsulated U-Form wall is hoisted into AL 


sharply reduced. And there are no delays in winter; th 
built-in insulation keeps the concrete from freezing. 

The insulation also cuts energy costs. Al Swerdlow, pres 
ident of Universal Component, says, "U-Form's double in 
sulation allows much smaller heating and cooling units t 
be used, drastically decreasing the energy load." He tells o 
a U-Form building in Lavonia, Mich: "Detroit Edison Cc 
estimated energy costs in 1978 of $1 to $1.25 per sq. ft. pe 
year for thermally efficient conventional buildings in tha 
area. The U-Form building in Lavonia received bills aver 
aging 63¢ per sq. ft." —Edward Moslander 


Prefab sections 
for high-rises 


In Ypsilanti, Mich., the J.A. Ferguson Construction Co. 
recently built an eight-story apartment building, laying 
15,000-sq.-ft. floors in five to seven days each. Yet, says 
Jack Ketai, architect in charge of the project, a masonry 
building that size usually takes 14—16 days per floor to 
build. Moreover, energy costs since the building's comple- 
tion have averaged $12,000 a month less than those of con- 
ventional, similarly sized buildings. 

These time and energy savings are attributable to a new 
building technique that uses prefabricated, preinsulated 
walls called U-Forms, manufactured by Universal Compo- 
nent Systems. 

U-Forms are 11-in. thick, one-story-high walls that mea- 
sure eight by eight feet. The walls are made of steel plate 
with a finished interior wall, backed by a layer of glass- 
fiber insulation. In the center of the form is a row of seven- 
in.-dia. tubes into which concrete is poured and steel rein- 
forcing rods sunk. There then follows another layer of insu- 
lation against a finished exterior wall. 

The selected exterior finish has already been applied 
when the U-Forms arrive at a building site. After strip 
footings are down, the U-Forms are hoisted into place. 
When the concrete has set and the first-floor slab's been 
tied into the U-Form components, inside work on the first 
floor begins while exterior work ascends to the second. 

Since, after the completion of the first floor, interior and 
exterior work proceeds simultaneously, building time is 
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Big mower | 
with sports-car steering | 


When all the chrome wheel covers and gimmicks cease to 
charm, the final judgment of a lawn and garden tractor | 
must be: Will it cut thick, wet grass fast and efficiently | 
year after year? My past experience with a 1968 Gravely 
had shown me that this was what I could expect from older 
models, but I had some misgivings about the new 8183-T 
18-hp model. 

A quick side-by-side comparison of new and old showed 
some big differences: eight forward speeds instead of four; a 
new hydraulic lift for the 50-in. deck; and a smoother pow- 
er-takeoff clutch. But I also found, I’m glad to say, the same 
massive front axle, cast-iron grille, and oversize cutter- 
blade shafts running in tapered roller bearings. The inde- 
structible box frame and shaft and universal-joint drive 
are the same, too. 

But still, 18-hp? I knew this extra power would be wel- | 
come when I put on the snowthrower or dozer, but would it 
help cut grass? And what about gas consumption? 

In my testing, I only went as fast as second gear in the 
high range of the transmission. Even at that heady speed, 
there was no lugging down in the thickest spots. I mowed | 
two acres in about an hour. After closing the main jet of the 
carb a little, I found that I could cut those two acres using 
two gallons of gas—about the same consumption as the old- | 
er 10-hp model, but the amount of time spent cutting was | 


considerably shorter with the newer, more powerful mower. 

With its larger engine loafing most of the time, this 
mower isn’t subject to those distressing pulldowns that tax 
smaller engines to their limit. And a new rack-and-pinion 
steering is the best Гуе found on any tractor. With this 
tractor's low center of gravity, you can whip around turns 
that would leave most tractors belly up. 

Models are also available with 16-, 12-, and 10-hp en- 
gines. The 18-hp model lists for $4083, plus $625 for the 
deck. Gravely, Gravely Lane, Clemmons, N.C. 27012.—E. 
F. Lindsley 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


TRIUMPH 


beats Marlboro Lights! 


Triumph, at one-fourth the tar, 
preferred over Marlboro Lights. 


When tar levels were revealed, more smokers indepen- 
dently chose Triumph over Marlboro Lights in rating 
overall product preference. Of those expressing a prefer- 
ence, over 65% preferred 3 mg Triumph to 12 mg 
Marlboro Lights. 

Results showed that Triumph was also preferred over 
14 mg Winston Lights, 8 mg Merit and other low tars. 

Now, test for yourself. Compare Triumph with any 
other so-called “light” cigarette. You'll taste why we 


named it Triumph. Also available in Menthol. " 
National Smoker Study results available free on request 
Write: National Smoker Study, P.O. Box 2733. Hillside, New Jersey 07205 


Taste the UMPH'i in Triumph 
atonly 3 mgtar. 


Lorillard, U.S.A., 1980 


3 mg. "tar," 0.4 mg. nicotine av. per cigarette, FIC Report Jan. 1980. 
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A decade ago, a computer with any capa- 
bility at all filled a large room and cost 
hundreds of thousands of dollars. Today 
we have the home computer and the 
small business computer, which pack 
onto a desk top all the power and flexibil- 
ity of those monster machines of a few 
years ago—and do it for only a few hun- 
dred dollars. It is just one of the incredible 
products that has grown out of striking 
advances in the field of microelectron- 
ic technology. 

The trend toward miniaturization is not 
stopping with the desk-top computer. 
Now a new class of ultra-small, hand-held 
computers has emerged. Many deliver all 
the information-processing capability of 
the larger, desk-top units—and do it in а 
package you can drop into your brief- 
case. 

The new hand-held computers caused a 
sensation at the Consumer Electronics 
Show in Chicago a few months ago, 
where most of them were first displayed 
in public. PS electronics editor Bill Haw- 
kins, who was there, said the response 
was unbelievable. Crowds jammed the 
exhibits containing the new tiny comput- 
ers. The exhibitors didn’t even have to re- 
sort to the magicians, animal acts, sing- 
ers, and even live bands they often use to 
attract crowds. The computers were easy 
to find, Bill reports. Just head for those 
booths surrounded by milling, jostling 
crowds. 

Some of the units displayed at the show 
were engineering prototypes, others were 
just mock-ups—wooden blocks with 
paste-on paper panels designed to look 
like the ultimate device. In fact, the only 
actual working commercial device we 
were able to get our hands on during re- 
search for the article was the Sinclair ZX- 
80. And, we found, it really works, despite 
its tiny size. Associate editor Elaine Smay, 
who wrote the report in this issue, spent 
two days test-driving it through all its 
functions. 

POPULAR SCIENCE readers, as you would 
expect, have shown strong interest in our 
past articles on home computers, so we 
thought this exciting new development— 
the emergence of a whole new category 
of subcompact models—was an impor- 
tant enough happening to put on our No- 
vember cover. Art director Dave Houser 
and staff photographer John Keating con- 
ceived the idea of photographing a couple 
of the new units in the studio, then, for 


contrast, superimposing them over a 
scene that symbolized the old world of gi- 
ant computers. The article begins on page 
102. 


Spinach power 

Hydrogen is an almost perfect fuel. It is by 
far the most abundant chemical element 
found in nature, and it has the highest en- 
ergy density of any known chemical fuel. 
Once it has been liberated from water, it 
can be used directly as a renewable, 
clean-burning fuel, as a means for storing 
or transporting energy, or as a chemical 
component from which other fuels such 
as methane and methanol can be made. 
That's why there has been serious effort 
overthe years to develop ways of splitting 
water into its two components: hydrogen 
and oxygen [PS, June '78]. 

Water splitting can be done easily by 
electrolysis, of course. But that's a losing 
proposition. The hydrogen and oxygen 
atoms are so tightly bound that it takes 
more electrical energy to dissociate the 
elements than you get back later when 
you burn the hydrogen. Now, а team at 
Oak Ridge National Laboratory may have 
developed a way to overcome the prob- 
lem. The team, led by Elias Greenbaum, 
uses photosynthesis to convert the en- 
ergy of the sun into chemical energy. 

In Greenbaum's experiment, spinach 
chloroplasts—the cell fragments contain- 
ing the chlorophyll—are placed in a solu- 
tion containing various substances, in- 
cluding special enzymes to speed the re- 
action. In effect, the energy of the sun is 
captured by the chloroplast, which is then 
tricked into using that energy to dissociate 
a molecule of water into its component 
parts, hydrogen and oxygen. 

So far, the process is purely a laborato- 
ry demonstration, operated on a small 
scale. But it shows that ultimately we may 
be able to design a system able to 
produce practical quantities of hydrogen, 
operating on sun power alone. 


Selling solar 


The Center for Renewable Resources in 
Washington, D.C., is an organization 
made up of solar boosters whose goal is 
to encourage the development of various 
kinds of solar energy as quickly as possi- 
ble. The center has just published a book 
called Shining Examples, which contains 


details on a number of outstanding solar 
projects around the country. It describes 
in considerable detail, for example: 

® The world's largest solar green- 
house, built by senior citizens and teenag- 
ers in Cheyenne, Wyo., to produce vege- 
tables locally. 

® A project in Puerto Rico designed to 
show low-income people how to con- 
struct and install solar water heaters in 
their homes. 

* Anonprofit mortgage corporation in 
California founded to grant loans to help 
homeowners buy solar equipment. 

© A crab-processing plant in Alaska 
that used to have trouble disposing of the 
residues left after cleaning crabs. It now 
turns the waste product into 1500 cubic 
feet of methane a day by means of a meth- 
ane digester. 

* A shopping center in Vermont that 
burned $1200 worth of wood last year, 
saving $20,000 worth of oil. 

The center says that while the solar age 
is not dawning with the speed of light, it is 
happening more rapidly than most people 
think. A survey, which the center called 
"by no means exhaustive," turned up 
some 2000 renewable energy projects in- 
volving sunlight, biomass, wind power, 
water power, and other sun-derived 
sources. The study indicates that more 
than 300,000 American homes are now 
using some kind of solar heating equip- 
ment or techniques, and that the sun sup- 
plies approximately five percent of our en- 
ergy neéds. Most of that, of course, comes 
from hydro power. The center estimates 
that 25 percent of our total energy needs 
could come from solar and other renew- 
able sources by the year 2000. Most ex- 
perts think that figure is somewhat opti- 
mistic, but whatever the specific percent- 
age may be, it is clear that solar is, indeed, 
becoming an important part of our energy 
mix and doing it at a rapid rate. 


Üvé ___ 


Editor-in-Chief 
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ОТО BY ARTHUR 1 
Britain's 250-megawatt Prototype Fast (breeder) Reactor began generating electricity at Dounreay in northern Scotland in 1974. 
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Pick the correct statement: A) We must 
start building a breeder reactor now to 
avoid energy chaos. B) Breeders are both 
dangerous and unnecessary 


By EDWARD EDELSON 


The three 25-foot-high black domes that I saw as we drove 
up to the undistinguished F. W. Hake warehouse on Pres- 
ident’s Island in Memphis didn’t seem especially dramatic. 
Nor did the half-dozen or so tarpaulin-covered tanks that 
loomed inside the shadowy building, for all their massive 
presence. 

But for knowing eyes, the drama was there—the drama 
of the tough decisions that must be made as mankind tries 
to find a way out of the global energy crisis. Standing in the 
warehouse, I was looking at some visible evidence of the 
questions that must be answered as the experts try to de- 
termine whether the world should follow a nuclear path to 
energy abundance. 

The $16 million worth of equipment in the warehouse 
and the $22 million in components at the CBI nuclear 
plant at the other end of the island are part of a whopping 
half billion dollars in hardware already fabricated or un- 
der construction for a new kind of nuclear reactor, the 
Clinch River Breeder Reactor. But it is one that the Carter 
administration has vowed will never be built. 

Supporters of the Clinch River project are openly dis- 
mayed by the administration’s stand. They see the Clinch 
River breeder as the prototype of a new generation of reac- 
tors that will provide an almost limitless supply of elec- 
tricity. “Building this is saying that we want more elec- 
tricity, rather than doing without,” I was told by William 
F. Rolf, general manager of the Clinch River plant. “That’s 
what I think the country wants.” 

But opponents say that breeder reactors, in general— 
and Clinch River, in particular—are the wrong way to go, 
for any number of reasons. “I don’t think the breeder pays 
on the basis of nuclear proliferation, safety, or economics,” 
said Thomas B. Cochran of the Natural Resources Defense 
Council. “It has all the problems of general fission reactors 
and some of its own.” 


Conservation is not the answer 


The debate between the supporters and opponents of the 
breeder reflects gnawing anxieties over the world’s energy 
future. The supply of nonrenewable fossil fuels—oil, gas, 
coal—is steadily dwindling. Conservation can stem the 
hemorrhage, but only for so long. Thus there is an increas- 
ing clamor for a gradual transition to renewable-resource 
methods, such as biomass, solar energy, and eventually 
nuclear fusion. 

But uranium—the radioactive substance that fuels ex- 
isting nuclear reactors—is also being depleted. The whole 
point of the breeder is to turn uranium into a renewable 
resource by “breeding” more fuel—in the form of plutoni- 
um—than it consumes, thereby providing us with reactor- 
generated electricity for centuries. Without the breeder, 
nutlear energy could pass from the world scene as fast as 
oil promises to do. A report from the Government Account- 
ing Office last year stated the issue baldly: “Breeders are 
the essential ingredient of making nuclear fission a long- 
term energy source. A decision not to develop breeders 
implies the phasing out of nuclear fission. . . .” 

Do we really, then, need the breeder? Its opponents say 
no. The major objection is pinned to the very thing that 
makes the breeder so attractive to its supporters: A breeder 
makes plutonium. And plutonium, unlike the commonly 
found form of uranium, can easily be made into nuclear 
weapons, either by maverick governments or by deter- 


mined terrorist groups. The prospect of the unhindered 
spread of nuclear weapons—the proliferation issue—is 
what prompted President Carter in April 1977 to halt con- 
struction of the Clinch River plant, to suspend reprocess- 
ing of spent fuel from conventional reactors (which also 
yields plutonium), and to urge other nations to follow his 
lead. 

And, say the breeder’s opponents, there are other objec- 
tions. They say that the breeder’s complex technology 
makes it basically unsafe; that on purely economic grounds 
it is unsound; that because we have enough uranium to 
bridge the gap between fission and fusion (or other energy 
sources) it is unnecessary; and finally, that even if it turns 
out we will need the breeder, we won't have to make that 
decision for another five years or so. 

The perplexed citizen trying to sort out these conflicting 
claims must understand, first of all, the differences be- 
tween the breeder and a conventional fission reactor. 

Today’s nuclear industry is based entirely on uranium- 
235, which makes up just 0.7 percent of mined uranium. 
The other 99.3 percent is U-238, which is not usable as 
nuclear fuel. That natural supply can be stretched some- 
what, because today’s reactors do produce some plutonium 
and uranium that can be used as fuel. But the current 
reactors (sometimes called “converters” to distinguish 
them from breeders) produce only six atoms of fuel for ev- 
ery 10 they use. Build enough reactors, and eventually all 
the natural fuel will be gone—unless mankind does some- 
thing to replenish the supply. 

That fact was recognized at the very beginning of the 
atomic age, when physicists started down what some of 
them thought would be a smooth, unbroken road to a 
breeder-reactor economy. The Manhattan Project included 
а reactor called Clementine, which incorporated some ba- 
sic features of current breeder reactors. 

The basic principle of all reactors is the same. Each hasa 
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core made up of hundreds of fuel rods. A fuel rod in one of 
today's commercial reactors consists mostly of U-238, with 
about three percent U-235, all wrapped in a protective 
jacket made of an alloy called Zircaloy. The U-235 atoms 
fission, or split, spontaneously. When a U-235 atom fis- 
sions, it gives off several neutrons. Those neutrons can hit 
other U-235 atoms, causing them to fission and to emit 
more neutrons, which strike more U-235 atoms—the cele- 
brated "chain reaction." Some of the neutrons hit U-238 
atoms, turning them into plutonium atoms that are fis- 
sionable and thus are usable as fuel. 


Light-water slowdown 


Current nuclear reactors keep all the neutrons within 
thecore by slowing them down. The neutrons are slowed by 
a "moderator"—which turns out to be plain water. The 
water not only slows the neutrons but also carries the heat 
from the core to a steam generator, which produces elec- 
tricity. Thus, current reactors are called "light-water reac- 
tors" (a name deriving from the finicky scientific desire to 
distinguish ordinary water from the "heavy water" that 
contains the unusual hydrogen isotope called deuteri- 
um). 

Continued 
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Opponents say that breeder reactors, in general—and Clinch River, in 


By contrast, Clementine used fast neutrons, meaning 
that nothing was done to slow the neutrons emitted by fis- 
sioning atoms. Some of the fast neutrons could stream out 
of the core. If the core were surrounded by a thick blanket 
of U-238, many of the atoms in the blanket would be trans- 
formed into plutonium. If the core and the blanket are 
properly designed, the reactor breeds more nuclear fuel 
than it consumes, making it an efficient and desirable 
source of energy. 

As early as 1963, a commercial breeder reactor was oper- 
ating in the United States—the Enrico Fermi plant, built 
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by Detroit Edison. But the first signs of trouble with the 
American breeder program soon appeared. A zirconium 
plate—added, ironically, as part of an extra safety system— 
came loose and blocked the flow of coolant to the nuclear 
core. Part of the core melted, and the plant had to be shut 
down for long and expensive repairs. The Fermi plant 
eventually went into full operation, but it was closed down 
permanently at the end of 1971, in large part because of 
financial problems caused by the accident. 

The Fermi incident was just one symptom of what have 
turned out to be chronic difficulties with the American 
breeder program, which has steadily lost the clear lead it 
once had over the rest of the world. The United States now 
stands solidly in fourth place in the development of the 
breeder reactor. 

The French are clearly first, having laid out a breeder 
program with relentless Gallic logic. An experimental re- 
actor named Rhapsodie, which produced 20 megawatts of 
heat (a megawatt is one million watts), went into operation 
in 1967; its heat output was doubled by design improve- 
ments in 1971. The Phenix reactor, with a capacity of 250 
megawatts of electricity, went into operation in 1973. The 
French are now building Super Phenix, with a design ca- 
pacity of 1200 megawatts of electricity and an on-line tar- 
get date of 1982. And this year, Electricite de France, the 
state-owned authority, said that it will order two 1500- 
megawatt breeder reactors, to be put into operation by 
1985. 

The British and the Soviets are not far behind the 
French. The British have been running their 250-mega- 
watt Prototype Fast Reactor at Dounreay in Scotland since 
1974. They have plans for a 1300-megawatt commercial 
demonstration reactor whose construction would start by 
1985, with an on-line target date of the early-to-mid- 
1990’s. A Soviet 350-megawatt breeder has been operating 
since 1973 at Shevchenko on the Caspian Sea, and a 600- 
megawatt breeder at Beloyarsk in the Ural Mountains 
went into operation early this year. 

Obviously, the view from Europe is drastically different 
from that of the U.S. government. C. Pierre Zaleski, a lead- 
er of the French nuclear effort, said he could understand 
why the U.S. is holding back on the breeder. "It's clear that 
you are less vulnerable to an energy shortage in the imme- 
diate future,” Zaleski told me. “Only 20 percent of your 
energy is imported. We import 77 percent of our total en- 
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ergy. For us, the breeder reactor comes down to a ques- 
tion of survival.” 

John Gaunt, a nuclear expert at the British embassy in 
Washington, D.C., told me that even with North Sea oil 
finds, the breeder reactor seems essential for his nation. 
The oil will run out eventually, Gaunt said, and the obvi- 
ous alternative is the plutonium that Britain is already 
extracting from the fuel elements of its Magnox nuclear 
reactors. “We have about 10 tons of extracted plutonium,” 
he said. “By the end of the century, we will have about 40 
tons. We will also have 20,000 tons of depleted uranium. 
That is the energy equivalent of five times the oil in the 
North Sea. That is not to be sneezed at.” 


Fear of weapon construction 


But it is exactly the thought of all the plutonium that 
would be available if the world turns to a breeder-reactor 
economy that has helped to cast a chill over the U.S. breed- 
er program. Disarmament experts are especially disturbed 
by their belief that plutonium from a breeder reactor could 
be used to construct nuclear weapons with remarkable 
ease. 

Studies done for the U.S. Arms Control and Disarma- 
ment Agency show that light-water reactors are rather 
proliferation-resistant. A country that wants to extract 
weapons-grade material from used fuel rods has to go out of 
its way to build a complex and expensive fuel-reprocessing 
plant. Such a plant is not really necessary for operating a 
light-water reactor, so construction would be a clear signal 
to the world that a nation was on the path to nuclear weap- 
ons. By contrast, fuel reprocessing is an essential part of a 
breeder-reactor economy. The whole point of the breeder 
reactor is to extract plutonium from used fuel rods. That 
plutonium can be turned into weapons-grade material in a 
matter of days—and a single breeder core yields enough 
plutonium for hundreds of bombs. 

Energy-hungry European nations have not bought the 
U.S. government's anti-proliferation arguments. But in 
October 1977, everyone agreed to a broad-based study. The 
International Nuclear Fuel Cycle Evaluation (INFCE), 
which had eight working groups, eventually included 66 
nations, and handed down a voluminous bundle of findings 
last spring. 

One of the major points of the INFCE report supported 
something that breeder opponents have been saying for 
years: There is no technical fix for the proliferation prob- 
lem. A number of schemes had been proposed to make 
weapon construction more difficult. One is the CIVEX fuel- 
processing plan, which would leave a large proportion of 
the lethal radioactive byproducts of fission in the processed 
uranium. Radiation would be so deadly that no one who 
came near the fuel could survive long enough to build a 
bomb. Another proposal is to switch to a fuel cycle based on 
uranium-233, another fissionable isotope, and thorium on 
the grounds that much less plutonium would be produced. 
INFCE's experts concluded that none of the schemes would 
work. The only way to handle the weapons-proliferation 
problem, the experts said, is by political agreements—for 
example, by requiring storage of all plutonium under in- 
ternational supervision. 

The proliferation problem does not appear to worry Eu- 
ropean nuclear leaders. The genie is already out of the bot- 
tle, Zaleskie told me: Nuclear fuel is being reprocessed to 
yield plutonium, hundreds of nuclear weapons are in place, 
and the addition of breeder reactors will not make much of 
a difference. British Prime Minister Margaret Thatcher 
summed up one prevalent point of view about plutonium 


particular—are the wrong way to до, for many reasons 


when she said that “the safest thing is to burn it in a fast 
reactor.” 

European nuclear experts also say that the safety of 
breeder reactors is not a major issue. Opponents disagree, 
and say that there are several serious weak points in 
breeder safety. 

One is the use of highly enriched fuel in the core of a 
breeder reactor. There is a good deal of plutonium in the 
breeder core, and some studies say that if a meltdown be- 
gan, parts of the core could have enough fissionable mate- 
rial for a minor explosion—“minor” by nuclear standards, 
that is. There are worries about whether such an explosion 
could break through the reactor’s containment vessels. 
(Such an explosion cannot occur in a light-water reactor, 
because its fuel is not highly enriched. It can melt, but it 
can’t blow up.) 

There’s also the problem posed by the coolant used in 
breeder reactors. Every program is concentrating on 
LMFBR's—Liquid Metal Fast Breeder Reactors. The liquid 
metal is sodium, which transfers heat given off by the core 
to the water, which becomes steam that turns an electric 
generator. Sodium is used because it can store a large 
amount of heat per unit volume and liquefies at relatively 
low temperatures. It also reacts violently with both water 
and air. The Soviet breeder at Shevchenko had a major fire 
in 1973 when a sodium line burst, and critics say that sodi- 
um fires are a constant threat for any breeder. 

But Zaleskie says that sodium has some safety advan- 
tages over light water as a coolant. The biggest advantage 
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is that sodium in a breeder is not kept under the high pres- 
sure that is needed for water in a light-water reactor. The 
big problem at the Three Mile Island reactor, for example, 
was that pressurized water came roaring out of the reactor, 
exposing the core and allowing a dangerous buildup of 
heat. In a similar situation, sodium in a breeder will just 
lie there, carrying away heat as it should, Zaleskie said. 
Gaunt adds that the British have run a number of tests in 
which they stopped pumping sodium through a breeder. 
Heat built up so slowly that the reactor would have been 
safe for months, compared to the few minutes' margin of 
safety in a light-water-reactor accident, he said. 

As for the possibility of an explosion, breeder proponents 
say that one simply calculates the maximum possible ex- 
plosion and builds a containment vessel strong enough to 
sustain it—a strategy that is greeted with predictable 
Skepticism by breeder opponents. 


Different in America 


One intriguing thought behind these arguments is that 
the European situation might be so different from ours 
that their reasoning has to be different. "If I were in 
France, I'd be working as hard on a breeder reactor as I 
could," said Marvin Moss, associate director of energy re- 
search for the U.S. Department of Energy. "They don't 


have oil, they don't have natural gas, they don't have ura- 
nium, and they don't have coal." 

It's different here—different enough so that several stud- 
ies have concluded that we can delay a decision about go- 
ing ahead with a breeder for at least five years and perhaps 
much longer. Those studies are, of course, challenged by 
breeder proponents. 

One important element in the breeder decision is the fact 
that the U.S. will be using much less nuclear energy in the 
foreseeable future than was predicted when the breeder 
program began. In 1972, the Atomic Energy Commission 
forecast that there would be 1200 gigawatts of nuclear 
electricity on line in the U.S. by the year 2000. (A gigawatt 
is 1000 megawatts.) Last January, Secretary of Energy 
Charles Duncan told a congressional committee that "nu- 
clear capacity in the United States appears likely to in- 
crease from current levels of about 50 gigawatts to 
150-200 gigawatts by 2000." 

Some exult over that decline, as a sign that Americans 
are at least learning to conserve energy. Others agonize 
over it, as a sign of American technological deterioration. 
But given the long lead time for building new nuclear 
plants—about 12 years in the current regulatory climate— 
most experts accept those numbers and move on to calcu- 
late when we might need the breeder because we would be 
running out of uranium. 

A standard 1000-megawatt nuclear plant of current de- 
sign will use about 4300 tons of uranium for a 30-year life- 
time. Therefore, 200 gigawatts of nuclear power on line in 
the year 2000 would require roughly one million tons of 
uranium. The official estimate by the National Uranium 
Resource Evaluation group is that 4.1 million tons of ura- 
nium will be available in the United States if the price is 
$50 per pound of uranium. (The current price is $40 a 
pound.) 

But there is enormous uncertainty in that estimate, 
since it includes much uranium that has not yet been dis- 
covered but is assumed to be there. Looking at the same 
geological data, the massive study of the Committee on 
Nuclear and Alternative Energy Systems (CONAES) esti- 
mated the supply to be 2.4 million tons. 


Comparing the economic elements 

And the economics of the breeder reactor must also be 
part of the equation. Even if we make a total commitment 
to the breeder, it would not make sense to start building 
commercial breeder reactors until they are economically 
competitive with light-water reactors. Fuel costs are only 
one part of the economic equation. Capital costs—the price 
of building the breeder—must also be considered in deter- 
mining economic feasibility. 

Breeder capital costs will be higher than light-water re- 
actor costs; the question is how much higher. The current 
generation of demonstration breeders cost at least twice as 
much as off-the-shelf light-water reactors. Breeder experts 
say that commercialized products will cost only about 40 
percent more, and that much of that difference will be re- 
couped by fuel reprocessing. 

No way, says breeder opponent Thomas Cochran. "To get 
down to 40 percent more capital costs, they have to do a lot 
ofarm-waving and talking about learning curves and mass 
production," Cochran said. "Those are the same kinds of 
arguments they made in the early 1970's for the light- 
water reactors. They said the costs would go down as they 
moved along the learning curve. In fact, they went way 
up." 

is Continued 
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The argument that fuel reprocessing will save money is 
greeted with the same skepticism by doubters. In a report 
for the Arms Control and Disarmament Agency, Brian 
Chow of Pan Heuristics quotes German figures showing 
that costs of a proposed reprocessing plant there more than 
quadrupled. Current U.S. estimates for fuel-reprocessing 
costs “should be considered unrealistically low,” Chow 
said. 

Opponents also claim that fuel-reprocessing technology 
is a tough beast to tame. The only plant ever to operate in 
the United States, at West Valley, N.Y., was open for only 
six years. It closed in 1972 for a modernization program 
that initially was estimated to cost $15 million. Safety 
requirements added by federal nuclear officials raised that 
estimate to $600 million, so prohibitively high that the 
plant was abandoned by the corporation that operated it. 
The legacy of West Valley includes 600,000 gallons of high- 
level radioactive waste whose disposal could cost more 
than one billion dollars. 

The new French reprocessing plant at Cap de la Hague, 
near Cherbourg, had a potentially major incident last 
April 16, when it lost all electric power for an hour. Experts 
said that serious trouble was avoided only because the 
plant was not yet in production. 

The need for such expensive and possibly dangerous fuel 
reprocessing can be put off for years by technological fixes 


GG if we proceed with Clinch River, by 
1988 we'll have a 350-megawatt 
plant. That would be 15 years after 
the French and the Soviets had the 
same thing. We must leapfrog if 
we want to maintain our position LET 


that stretch the current supply of uranium, some experts 
say. One technique is to change the composition of light- 
water-reactor fuel rods to get more "burnup"—more energy 
out of the same amount of uranium. 

New fue, rods already in advanced testing give 15 per- 
cent more energy than fuel elements now in use. The life- 
time of today's fuel rods is limited by cracking that is 
caused by an interaction between the uranium and the Zir- 
caloy cladding. Designers of the fuel rods now being tested 
are trying to eliminate the cracks either by adding a copper 
or zirconium lining or by coating the uranium with graph- 
ite. If the fuel rods last longer, more of the uranium will be 
burned up, and more energy will be extracted from each 
fuel rod. 

Further down the road are changes that could give an- 
other 15 percent increase in light-water-reactor efficiency. 
One change would be the addition of some heavy water to 
the reactor, which would also switch to a thorium-urani- 
um-233 fuel cycle. Such changes, which could be incorpo- 
rated in reactors coming on line toward the end of the cen- 
tury, could reduce uranium demand by more than 50 per- 
cent. 


Squeezing out the atoms 


The Department of Energy is also looking at ways of get- 
ting more uranium-235 atoms out of uranium ore. There 
are 70 atoms of U-235 in every 1000 atoms of natural ura- 
nium. The current enrichment method extracts about 50 of 
those U-235 atoms. It combines uranium with fluorine to 
form a gas, uranium hexafluoride. The gas molecules then 
are sent through porous barriers. Because the gas atoms 
with U-235 are lighter than those with U-238, more of 
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them get through the barriers, and the gas becomes pro- 
gressively richer in U-235. Unfortunately, the process not 
only uses large amounts of energy but also leaves much 
U-235 behind. 

Several experimental enrichment methods use laser 
light to separate out U-235 with greater efficiency and less 
energy. The two uranium isotopes cannot be separated by 
ordinary chemical methods because their chemical behav- 
ior is identical. But they absorb slightly different wave- 
lengths of light. If just the right wavelength of laser light is 
used, only the U-235 atoms will absorb the energy from the 
laser beam. That absorbed energy allows the efficient sep- 
aration of the U-235 atoms from the U-238 atoms. Such 
advanced technology could get 15 of the 20 currently wast- 
ed U-235 atoms separated out, increasing the effective 
supply of uranium. 

The Department of Energy cranked all those numbers 
into a model last year and came out with numbers that 
sounded like bad news for supporters of an all-out program 
to commercialize breeders. 

"The range for the year in which a commercial breeder 
would be needed was from 2005 to greater than 2050, and 
the majority of the numbers were at the higher end,” said 
Marvin Moss. "We felt that the year 2020 was a prudent 
estimate to select. To commercialize the breeder in 2020, 
we would have to make a decision on a demonstration 
breeder probably by 1985." 

The DOE report brought a predictably acid response 
from the Government Accounting Office, which works for 
Congress—predictable because Congress and the Carter 
administration are at odds about the Clinch River pro- 
gram. For the past few years, Clinch River has been kept 
alive only because Congress has restored the funds that the 
Carter administration has cut out of its budget. 

GAO said that the Energy Department's assumptions on 
such variables as the breeder's capital cost "range from 
doubtful to highly questionable. The direction of this bias 
is such as to lean toward conclusions that support the ad- 
ministration's previously stated postion—that there is 
enough time for the United States to delay breeder devel- 
opment." 

The GAO report came out strongly for continuation of 
the Clinch River project—a proposal that can generate an 
argument even from some who describe themselves as sup- 
porters of the breeder-reactor concept. Their argument is 
not that the Clinch River design is obsolete, as the Carter 
administration contends. Rather, they say that the U.S. 
would be better off if it leapfrogged the Clinch River phase 
and went on directly to build a much larger demonstration 
breeder. 

"If we proceed with Clinch River, by 1988 we'll have a 
350-megawatt plant," said Robert Staker of the Energy 
Department. "That would be 15 years after the French and 
the Soviets had the same thing. We have to do leapfrogging 
if we want to maintain our position." 

As it happens, that is exactly the administration posi- 
tion. It proposes to drop Clinch River but to proceed with 
conceptual studies of a 1000-megawatt breeder that could 
go on line early in the 1990’s. A detailed design for such a 
plant will be completed next year, according to DOE's 
Staker. 

One way or the other, the U.S. must decide about the 
breeder during this decade. "There is room for conserva- 
tion in the United States, because your per-capita energy 
consumption is two and a half times that of France," said 
Zaleski. "But in four or five years, your energy savings will 
taper off. Then you will be in the same position as we are. 
You must go back to energy growth for growth of your 
economy. The minimum risk for society is to have the nu- 
clear option available. To have the nuclear option, you 
must have the breeder reactor." ш 


take off in Europe 


Coming: more composites, 
new wing technology, 
small commuter airliners 


By BEN KOCIVAR 


HANOVER, W. GERMANY 
Looking down 500 feet from my well- 
upholstered seat in Bell’s new 214 ST 
twin-turbine, 18-passenger executive 
helicopter, I could see about 100 new 
planes on the ground. At the chopper’s 
controls was a friend of mine, Maj. Go- 
thelm Kobusch. A seasoned helicopter 
pilot in the Luftwaffe and a respected 
aviation journalist, he had teamed up 
with me before at Paris and Farnbor- 
ough aerospace shows. 

“Not so many fighters and bombers 
as in the French and English exhibi- 
ions,” he remarked. 

This resulted, in part, from current 
U.S. government policy, which limits 
aggressive marketing of our new mil- 
itary hardware. At one time, the U.S. 
staged spectacular high-performance 
flight demonstrations with its new 
planes at international air shows. But 
the Europeans are not inhibited. For 
the Hanover show, France and En- 
gland had their crack air-force aero- 

Continued 


Fighters for the 1990's may use twin-en- 
gine modified-delta configuration with 
large canard wing forward to improve ma- 
neuverability. Photo at top shows full-size 
mock-up of Germany's MBB fighter. Its 


plans call for extensive use of composites, 
advanced afterburner engines for greater 
thrust. France's Dassault-Breguet (above) 
has unusual rudder fins widely spaced be- 
hind the main delta wing. 
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Twin turboprop small commuter airliner, 
being jointly developed by Saab of Swe- 
den and Fairchild Industries of the U.S., 
will carry 30—40 passengers. GE turbo- 
shaft engines, originally designed for heli- 
copters, will power it. The plane is sched- | 
uled to fly in 1982. Airlines will take deliv- 
ery of it in '84. 


New wing technology that provides high 
lift with low drag is proposed for STOL air- | 
liners. It's shown here on a modified Do28 
Skyservant. Dornier plans to build STOL's | 
{ог 15, 19, and 30 passengers. The compa- 

ny claims that if an engine goes out on 
takeoff, even on a hot day when the air is 

thin, the plane can continue climbing on | 
its remaining engine. Range is 1000 miles. 

First version is due to fly next year. 
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Sport plane—the Airconcept VOWI 10 Air- 
buggy—has a 45-hp, two-stroke engine 
above the pilot's head. Wings are fiber- 
glass. Lateral control is provided by spoil- 
ers instead of conventional ailerons. 
Wings fold back for storage or transport. 
It's ultra-lightweight, and comes in one- 
and two-seat versions. Front windshield 
provides some protection from the wind, 
but the sides are wide open. 


batic teams doing daily formation dis- 
plays. And the Europeans were hus- 
tling their new, hot, multinational 
swing-wing Tornado fighter/bomber, 
as well as new military trainers. 

Aside from the military planes, an 
impressive number and variety of ex- 
ecutive jets, civilian helicopters, and 
innovative personal planes from the 
U.S. and other countries stimulated 
the interests of well-heeled Europe- 
ans. There were also several uni- 
formed officials from the People's Re- 
public of China who got lots of atten- 
tion. 

As these pictures show, innovative 
designs abounded, many from the 


growing German aerospace industry. 
The most expensive new-technology 
fighters and new airline transports 
are going to be multinational efforts, 
with considerable collaboration and 
funding by France, England, Italy, 
the Netherlands, and Germany. 
Sixteen countries displayed aero- 
space wares, but notably absent was 
an exhibit from the Soviet Union, 
which had been expected to show at 
least their new small tri-jet airliner, 
the Yak-42. Poland, the only country 
from the Communist bloc, was repre- 
sented by a brace of new choppers and 
examples of Piper airplanes being 
made under license there. Poland's 


Giant amphibian model is examined by 
author Kocivar. With three turboprop en- 
gines, it is an updated version of German 
military patrol craft used during WWII. 
Dornier may build it. 


High performance is the theme of Gyro- 
flug's Speed Canard prototype. A modi- 
fied version of Burt Rutan's VariEze [PS, 
Nov. '78], it will cruise at 220 mph for 1500 
miles. Price will be about $38,000. 


state-owned aircraft industry, Peze- 
tel, which normally builds Soviet-de- 
signed aircraft, showed for the first 
time a U.S. design, the twin-engine 
Piper Seneca equipped with U.S.-de- 
signed Franklin engines. Both plane 
and engines are made in Poland. 
The most impressive exhibit was a 
full-scale mockup fighter from the 
leading German aerospace company, 
Messerschmitt-Bolkow-Blohm (MBB). 
It has twin rudder fins, much like 
those of the F-18, our newest Navy 
fighter produced by McDonnell Doug- 
las and Northrup. Called the TKF-90, 
it is proposed for production by Ger- 
many, France, and England. йз] 
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Model of the River Thames Barrier, as it 
will look in normal weather, is shown 
above. Between the concrete piers will 
be 10 steel gates that can be pivoted 
into defensive position when a flood 
tide threatens. The four main gates are 
in the middle of the river; these lie on 
the bottom in concrete sills and pivot up 
to form the dam (diagram, below right). 
Two similar but smaller gates flank 
them. Near the river banks are smaller 
gates (one on the left, three on the 
right), which will pivot downward. 


When a flood tide is predicted, ships 
will be warned; then hydraulic equip- 
ment, housed in concrete piers (dia- 
gram, right), will begin to rotate the 
gates. Time to vertical position: about 
30 minutes. When the surge recedes, 
gates will be returned to their sills and 
the river's outflow will resume. The 
Thames River Barrier project is spon- 
sored by the Greater London Council, 

ith grants from various government 

istries. Consulting engineers Rendel, PST 

Palmer, and Tritton were appointed to DOWNSTREAM 
design the barrier and supervise its con- 
struction. Main civil engineering con- UPSTREAM 
tractor is the Anglo-Dutch consortium of \ 
Costain, Tarmac, Hollandsche Benton EEE 
Maatschappij B.V.; Davy Cleveland Bar- 
rier Consortium is building the steel 


ates and operating machinery. 
9 риант те САТЕ IN NORMAL LOWERED POSITION GATE RISING GATE IN FLOOD-DEFENSE POSITION 
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Massive steel floodgates 
lie low in normal weather, 
but rise when a surge tide 
comes up the Thames 


By WILLIAM F. SPANKE 


“In the great Palace of Westminster 
men did row. . .” reads an account of a 
London flood in 1236. It was probably 
not the first time the city was inun- 
dated, and it certainly wasn’t the last. 
Central London was last flooded in 
1928, when 14 people drowned. In 
1953, floods along England’s east 
coast and the Thames Estuary took 
300 lives. Central London was spared 
only because retaining walls down- 
stream collapsed, dispersing the wa- 
ters there. The walls were rebuilt 
stronger and taller. 

Now, a mammoth and ingenious pro- 
ject is under way to protect London 
from a future watery disaster. Key- 
stone of the new defense system is a 
dam—but a dam with a difference. 
This one moves. During normal 
weather, seven separate concrete 
Piers are all that will be visible above 
water. Ships can pass between them, 
and the Thames can flow as usual. Be- 
tween these piers, lying underwater 
in concrete sills on the river bed, are 
huge steel gates, shaped like quarter- 
moons. When a flood threatens, they 
will rotate from their normal horizon- 
tal position to the vertical and form a 
barrier to stop the onslaught. 

The River Thames Flood Barrier, 
brainchild of London civil engineer 
Charles Draper, will be the largest 
movable dam in the world. Bank to 
bank it will measure 1710 feet—near- 
ly a third of a mile. Each of the four 
main gates will be 200 feet long, 52 
feet high, and weigh 3200 tons. Near- 
er the river banks, six other gates, 
weighing up to 900 tons each, will 
help control the water's flow. The con- 
crete piers will support the gates and 
house hydraulic machinery. 


The threat 


The Thames River Barrier will be 
built at Woolwich, eight miles down- 
stream from London Bridge. That’s 
because the flood threat is not from 
the Thames herself (she’s usually a 
lamb) but from surge tides that gather 
force in the North Sea under certain 
frequently occurring meteorological 
conditions. An atmospheric low-pres- 
sure trough, moving east across the 
Atlantic, creates a small salt-water 
hump that moves eastward with the 
weather cell. When it continues 
around Scotland and turns south into 
the North Sea (a fairly common occur- 
rence, especially in the winter), a 
surge develops as the hump reaches 


the relatively shallow North Sea, and 
rises even higher when squeezed by 
the bottleneck of the English Chan- 
nel. Finally, it is funneled up the 
Thames Estuary, growing higher as 
the river narrows. Strong northerly 
winds compound the problem, and 
when high tide coincides with these 
other phenomena, conditions are ex- 
tremely precarious around London. 
And the threat worsens year by 
year. London is slowly sinking into 
the bed of soft clay her Roman 
founders built on 2000 years ago. In 
addition, the whole island is tilting. 
Northwest Scotland is rising and 
southeast England, including London, 
is slowly being lowered into the En- 
glish Channel. Today, tides at London 
Bridge are more than two feet higher 
than they were just a century ago. 


Saving the view 

A more obvious route to flood pro- 
tection would have been to extend the 
dikes, walls, and levees along the 
Thames. This series of defenses was 
begun in 1897 and improved in 1928, 
1930, and 1935. They were last raised, 
by an average of 18 inches, in 1971. 
But Londoners cherish their tradi- 
tional views of the Thames from the 
Halls of Parliament and other historic 
points. Adding the six or seven feet 
deemed necessary to meet today’s 
flood threat would alter the prospect 
drastically. With the pivoting dam, 
the view will be kept jolly well the 
way it is. Downstream of the dam— 
and well away from London's major 
historic sites—the dikes will be raised. 

The River Thames Barrier will cost 
about $860 million; raising the river 
banks along 12% miles of dikes down- 
stream will cost an additional $222 
million. The total estimate for the 
project, based on 1979 prices and ex- 
change rates, is $1.092 billion. 

Can England's troubled economy 
afford that kind of expenditure? Some 
feel the country can't afford to do 
without such protection. Severe flood- 
ing could be a disaster equaling the 
Great Fire of London, according to 
project officials. More than a million 
people could be affected directly. Gas 
and electric service could be dis- 
rupted, scores of telephone exchanges 
ruined, and transportation could come 
to a standstill as streets and the un- 
derground (subway) were inundated. 
The underground could be paralyzed 
for six months. While acknowledging 
that accurately assessing the cost of a 
modern flood is impossible, British 
project officials say, "It would be enor- 
mous—easily $7.5 billion, and that 
would not count human misery and 
loss of life." 

To speed construction ofthe barrier, 
shipping has been limited to a single, 


on around the clock. But now the proba- 
bility of a flood tide higher than existing 
dikes is about one in 50 in any year. 


200-foot-wide channel—the width of 
one of the main gates. Original plans 
called for building the southern half of 
the dam first while ship traffic used 
the northern channel, then routing 
ships to the south side as the northern 
half was built. But with the altered 
procedure, construction is proceeding 
simultaneously on most of the dam. 
Thus the dam may be operational by 
December 1982, two years ahead of 
the expected date. 

When the dam is complete, London- 
erscan relax—for a while. But remem- 
ber that the city is sinking and tides 
are getting higher through the years. 
Some believe that within 50 years a 
surge tide could top the new barrier. 

What's to be done? No one knows. 
The Thames River Flood Barrier is 
pushing technology—it simply can't 
be built bigger. Londoners will just 
have to keep a stiff upper lip and hope 
that the next generation of engineers 
will devise a new plan as ingenious as 
this one. 
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Automatic 
bike 
transmission 


Changing pedal pressure 
automatically selects the 
optimum gear ratio for 
acceleration or climbing 


By DAVID SCOTT 
DRAWING BY EUGENE THOMPSON 


BATH, ENGLAND 
“Try the bike on that slope,” said Mi- 
chel Deal, pointing up a steep road in 
the hilly outskirts of town. It was 
tough going at first, but as my right 
leg thrust down, the strain lessened, 
for now my legs were moving faster. 
The cycle had automatically shifted to 
low gear. And it stayed there as I 
pumped furiously up the hill. 

“Now ease off a bit,” he shouted af- 
ter me. As I did, my pedaling slowed, 
and so did the bike. The gear had 
shifted to a ratio too high for the 
climb. To keep up the pace, I had to 
shift down. To do that, I just pushed 
harder. On the level road at the top 
my cranking rate and effort gradually 
tapered off, but the speed didn’t drop. 
The bike was shifting imperceptibly 
toward high gear. 

Michel Deal, designer of this auto- 
matic transmission for bicycles, is a 
27-year-old French engineering Ph.D. 
lecturing on the theory of mechanics 
at the University of Bath. A racing 
cyclist, he spent many sleepless 
nights working out a variable-diame- 
ter primary sprocket that would max- 
imize pedaling efficiency. His chain 
wheel has six small sprockets around 
the circumference that slide in and 
out along radial slots, changing the 
ratio according to pedal effort (see 
drawing). 

The basic idea is not entirely new, 
but Deal has added a critical ingredi- 
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ent: a means of locking the sprockets 
at a fixed radial position for any con- 
stant pedal pressure. This is essential 
for a bike, because a human being is a 
special kind of prime mover. 

Unlike a car engine, a bike rider de- 
livers intermittent power that varies 
cyclically from zero to maximum 
twice during each revolution of the 
sprocket wheel. Deal’s ingenious sys- 
tem for both ratio control and locking 
is entirely automatic, and built into 
the chain wheel. The rear-wheel 
spring tensioner that takes up chain 
slack is the only external mechanism 
in the system. 

Ratio changes are made in 16 steps, 
since such a drive arrangement can- 


not be continuously variable. That’s 
because the chain wheel naturally 
shrinks or expands by two teeth at a 
time to match the pitch length of the 
chain links. It has 64 effective teeth at 
maximum diameter, which reduces to 
32 teeth for a ratio spread of 2:1. Here 
we're counting imaginary teeth, for 
the wheel is in fact hexagonal, not cir- 
cular. Despite the odd shape, I found 
that pedaling felt normal, while ratio 
changes were barely noticeable. 


Energy efficiency 

The advantages? “Sixteen speeds 
let you optimize the energy of the cy- 
clist very closely,” explains Deal. 
“With my system, the best ratio for 


Sprocket self-adjustment in automatic-chain-wheel 
prototype is demonstrated by designer Michel Deal. Spring 
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tensioner at rear wheel takes up chain slack. 


To change gears while standing still, increase pressure on 
right pedal and sprockets slide into low ratio. 


acceleration and climbing is selected 
automatically.” Deal also claims that 
his transmission’s mechanical effi- 
ciency is better than a derailleur's, 
“where the chain is sometimes mis- 
aligned between offset sprockets, in- 
creasing frictional losses. 

“And mine is a ‘hot-shift transmis- 
Sion, " adds Deal, “which means it 
changes gears under power. With a 
derailleur you must lift your foot 
when the chain shifts between sprock- 
ets. In that instant you lose some mo- 
mentum.” 

The transmission on the bike I rode 
is an experimental model machined 
from solid metal. At eight pounds, it’s 
much too heavy for any lightweight 
bike. In its present form, reliability is 
not really a factor: The thick exposed 
slots and gears of this model would 
soon be clogged with dirt, and the 
moving steel parts are not even hard- 
ened. 

Deal wanted to prove the principle, 
and he has done that with 200 miles 
on the road. Now he has improved de- 
signs on the drawing board. One has 
a spoked chain wheel with integral 
slots that could be stamped from sheet 
steel, and would be easy to keep clean. 
An even simpler design eliminates all 
the slots, gears, and sliding parts. The 
sprockets swing in and out on pivoted 
links, with their rotation and radial 
positions controlled by cables wound 
around pulley-like hubs. At this time, 
several European companies are 
interested in Deal’s transmission, and 
he is confident that the system will 
make it into production. He figures 
the weight could be brought down 
within a pound or so of a derailleur. 
The cost? In volume production, per- 
haps the same as a top-quality, con- 
ventional 10-speed bicycle, sug- 
gests Deal. Гв) 


SPROCKET 1 


Six sprockets slide in radial slots to re- 
duce chain's working diameter from 10 
inches to five inches. Tips of sprockets 
fit in spiral slots of separate control disc 
that's linked to sprocket wheel by re- 
straining springs. Sprockets 1 and 4 are 
three-tooth sectors that slide on squared 
spindles and don't turn. Sprockets 2, 3, 
5, and 6 turn, but only when sliding. Up- 
per drawing shows top gear; high right- 
pedal pressure at crank angle shown in- 
creases chain tension, forcing sprocket 1 


Restraining springs resist relative rotation between sprocket 
wheel and control disc; they also return disc to high gear. 


inward. Control disc turns, and move- 
ment of spiral slots squeezes other five 
sprockets inward in unison. If pressure. 
is maintained, chain shrinks to mini- 
mum diameter (lower drawing). Low 
gear is held for all further turns, provid- 
ed pedal pressure is unchanged. If pres- 
sure is eased near end of critical crank 
sector (lower drawing), sprockets move 
outward under spring tension. That's 
because sprockets 3 and 4, with a lock- 
ing function, are clear of chain. 
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Direct- 
injection 
diesel 


15 percent more 
fuel-efficient 


A substitute for standard auto diesels? 
Fiat's secret: controlled turbulence swirl 


By JAN NORBYE 


ORBASSANO, ITALY 
Makers of diesel-powered cars all over the world are striv- 
ing to cut the fuel appetites of their engines. Diesel cars 
already burn less fuel than cars with gasoline engines. But 
still further gains can be made. Fiat may have found one 
way—with a direct-injection diesel. 

Today's car diesels have split combustion chambers 
(with injectors spraying into swirl chambers or precham- 
bers linked to the cylinders by open gas passages). These 
engines have smooth combustion with relatively low noise 
and roughness, but with a high price: They burn more fuel 
than truck diesels, which have direct injection (i.e., the 
injector nozzles are aimed into the cylinders, usually into a 
cavity in the piston crown). This insures more efficient 
combustion and lower fuel consumption than is possible 
with split combustion chambers. 

Many attempts have been made to use direct-injection 


We drive Fiat's 
experimental 


hybrid 
electric 
car 


"What's that noise?" I asked the engi- 
neer who was riding with me. "Did I 
do something wrong?" The car had 
been going along very quietly at 
steady speed until I took my foot off 
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Author Norbye at the controls of the ex- 
perimental hybrid car. Fiat's main reason 


engines in light vehicles, but so far with poor results. Some 
years ago International Harvester put a direct-injection 
diesel into a Scout, and found that the car was being shak- 
en to bits. Diesel car makers are in the situation of know- 
ing the solution, but lacking the method. Now Fiat's meth- 
od looks promising. 

I went to Fiat's research center at Orbassano to see the 
direct-injection engine and discuss it with its designers 
and development engineers. Fiat also had a test car (a 131 
station wagon) ready for me to try out and judge for my- 
self. 

The engine was cold, but it started immediately. Glow 
plugs are not needed with direct injection. I was surprised 
at the subdued knock at idle, and opened the hood. The 
knock abruptly became louder. Heavy layers of acoustic 
insulation were attached under the hood. 

At idle, the engine rocked a little, in what seemed to be 
an erratic pattern. A push on the accelerator stopped the 
vibrations. The engine was rock-steady at 1500 rpm. 

Igot behind the wheel and drove off. I had been told that 
all I had on tap was 50 hp, so I did not expect the wagon to 
take off like a dragster. With three people on board, it went 
from standstill to 60 mph in 30 seconds, which puts it on a 


for building the prototype is to see where 
it stands on hybrid theory and hardware. 


par with the 1956 Mercedes-Benz 180 D or the Peugeot 404 
diesel from the mid-1960's. 

The experimental Fiat engine has excellent low-end 
torque, giving a strong pull in second and making third 
gear suitable for any speed from 15 to 75 mph. 

The car is geared for a top speed of 93 mph, and the 
engine delivers maximum power (50 hp) at 4300 rpm with 
a compression ratio of 17:1. Maximum torque is 63 ft-lb at 
3000 rpm. Displacement is only 1476 cc (90.5 cu. in.), about 
the same as Volkswagen’s production-model four-cylinder 
diesel (which is also undergoing development as a direct- 
injection engine). 

At the heart of Fiat’s direct-injection engine is what 
amounts to a new combustion system. It works with con- 
trolled-turbulence swirl generated by a new principle. It’s 
a little as if you had taken the swirl chamber out of the 
cylinder head and countersunk it into the piston crown. 
The flow pattern in the turbulence is created by using two 
intake valves per cylinder, and is fed from channels enter- 
ing the head from opposite sides. The port shapes and valve 
angles promote the desired swirl formation with a double 
attack, ensuring fast flame-front travel and complete com- 
bustion. 


Diesel engine (left) has four intake runners on the left and four on 
the right. Exhaust manifold is also on the right side. Lower face of 
cylinder head (above) is machined smooth. Each pair of small 
holes is for intake valves; bigger hole is for exhaust. 


This form of double induction also insures better control 
over the swirl pattern through a wider speed range. A sin- 
gle exhaust valve per cylinder is placed alongside one of 
the intake ports, and the injector nozzle is mounted verti- 
cally on the cylinder axis in the center of the cylinder, aim- 
ing its spray into the combustion chamber. The feasibility 
of this system has been thoroughly established, and the 
project went into its in-vehicle test stage last year. 

The project began under the sponsorship of Italy’s Na- 
tional Research Council. The results obtained in Fiat's ex- 
periments with this engine are so promising that Fiat now 
plans to finance its own large-scale development of it. How 
good is it? Calculations based on actual tests indicate an 
in-car fuel saving of 15 percent, compared with a swirl- 
chamber diesel of similar power. 

No serious work has yet been done to match injector noz- 
zles or the Bosch distributor-type pump characteristics to 
Continued 


Battery pack, in trunk here, would occupy 
less space in future cars. 


the accelerator to slow down for a 
corner. Then a shrill whirring sound 
filled the car. 

"No, that's just the generator," said 
Riccardo Scalet, Fiat's director of pow- 
er-train research. "This is our first 
test car, and we have learned a lot 
from it. Today, we would do many 
things differently. For instance, we 
would go to an electronic generator, 
which would run silently." 

Until that moment, I had not real- 
ized how highly experimental this car 
was. Fiat is not promoting it, but 
granted my request to come inside the 
research laboratories and see where 
the company stands on hybrid-elec- 
tric-vehicle technology. "We built this 
car mainly to check the accuracy of 
our calculations," said Scalet. 

The car is a 131 (sold in the U.S. as 
the Brava). In addition to its four-cyl- 
inder gasoline engine, it carries an 


electric motor mounted behind the 
torque converter. The 131 offers am- 
ple space for all sorts of equipment 
and instrumentation, but is too big 
and heavy to give very good perfor- 
mance or fuel economy. 

Still, I found the car quite drivable, 
with a top speed of 75 mph and accel- 
eration times of 20 seconds from 
standstill to 50 mph and 27 seconds to 
60 mph. According to Fiat’s test re- 
ports, fuel consumption averages 22.8 
mpg in all-around driving. Scalet says 
that figure would be raised above 30 
mpg if a car were built today, incorpo- 
rating the latest technology. 

The 903-cc, four-cylinder engine 
(from a Fiat 127) uses a standard car- 
buretor. It's detuned to deliver 33 hp 
and is mounted longitudinally in the 
car. Immediately behind it is a hy- 
draulic torque converter. 

Continued 
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Diesel 


this engine. Tests are just beginning with a new type of 
injector that has no internal reservoir. 

“Up to now, we have concentrated on the turbulence,” 
says Luigi Conti, who made the fluid-dynamics calcula- 
tions for the engine. 

Riccardo Scalet, a Fiat engineer, feels that the only real 
problem still facing the engine is air pollution. Carbon 
monoxide emissions are quite low and well within all lim- 
its (including U.S. federal standards), and oxides of nitro- 
gen are in the 1.5-2.0-gram/mile range. But hydrocarbon 
emissions are still high. 

The basic effects of modifying the injection-advance 
curve have not yet been fully mapped, and, consequently, 
Fiat does not yet have a measure of the potential for low- 
ering hydrocarbon-emission levels by injection-system ad- 
justments. 


Smoke can be controlled 


Smoke levels are low throughout, and the Fiat research 
engineers do not anticipate a big problem in that area. The 
test car emits more smoke than it should under full load at 
speed, but a solution may be found in altering the injection 
curve. “Bigger cylinders would also produce less smoke,” 
says Scalet. 

During the research phase, many different piston config- 
urations were tried. Out of these studies came one piston 
design that has been selected for further development. 

The aluminum cylinder head is designed with a flat low- 
er face and has cast-in bearings for a single overhead cam- 
shaft, belt-driven from a sprocket on the crankshaft. All 
valves are operated via rocker arms of varying lengths and 
input/output ratios, mounted on a single rocker-arm 
shaft. 

Rather than the modern Sofim diesel, which Fiat de- 
signed and is producing in collaboration with Renault, the 
engine block used is taken from one of Fiat’s oldest small 
diesels, type 305 from 1953. It is an in-line, four-cylinder 
unit with a three-main-bearing crankshaft. Bore was re- 
duced from 82 to 75 mm and the stroke shortened from 90 
to 83.5 mm. 

The Fiat engine has a stroke-to-bore ratio of 1.113:1, 
while the Volkswagen, with 76.5-mm bore and 80-mm 
stroke, comes out at 1.045:1. It is apparent that Fiat’s engi- 


neers are leaning toward greater emphasis on low-range 
torque than the German engineers. 

The type 305 block was not the ideal starting point for a 
1%-liter engine, but the designer, Pierre Bertoldi, chose it 
for reasons of convenience. For one thing, it is too heavy in 
relation to its power output, but its extra margin of struc- 
tural strength is a possible safety factor during the re- 
search and development stages. The big block also makes it 
easier to enlarge the displacement without introducing 
other changes. 

The car chosen for road tests is not the ideal model for 
this engine, which is underpowered for the Fiat 131 while 
being too bulky to fit in smaller cars. The turbocharged 
version will, however, fit nicely in the 131, and should give 
it the performance of a 2.2-liter (134 cu. in.) unit. 

The turbo version is running on the dynamometer right 
now, and in the words of Riccardo Scalet: “We just cobbled 
up a test installation with the first turbocharger we could 
find. It’s too large for this engine, but we immediately got a 
30 percent power increase. It runs with lower emission and 
noise levels, and we expect lower specific fuel consumption, 
too,” he adds. 


Problems with turbocharging 


However, Scalet voiced some doubt that turbocharging 
is the best solution: There is the energy loss in using the 
waste gate to balance the overall compression between tur- 
bocharger and cylinders, and the acceleration lag in the 
turbocharger response at low speed can be a problem. 

“We are looking at different ways to compress air,” says 
Scalet. The first alternative he cites is the BBC Comprex 
pressure-wave supercharger. Volkswagen, as 1 have re- 
ported earlier, has a Roots-type positive-displacement 
blower on some of its advanced experimental diesel en- 
gines. 

According to Scalet, Fiat is also working on an electronic 
fuel-control system for the diesel. It may be the only solu- 
tion for effective emission control, but if standards can be 
met without it, the electronic control system will be eval- 
uated strictly on the basis of its cost/benefit ratio. 

Work such as Fiat’s shows that the auto diesel engine is 
still in its infancy. When the research phase is completed, 
Fiat plans to design a prototype incorporating the fruits of 
everything that has been learned, and develop that toward 
eventual production. How soon? No earlier than 1985, and 
probably no later than 1987. Ш) 


Hybrid electric 


“A torque converter alone, without 
reduction gearing, is not the best solu- 
tion,” says Scalet, “for it forces the 
converter to operate in abnormal slip 
conditions, where it is least efficient. 
Today, we would install a Transmatic 
controlled by a microcomputer.” The 
Transmatic is an all-mechanical, con- 
tinuously variable drive with a metal 
chain running between variable- 
width double-cone pulleys. 

The engine is started with a normal 
key, and a small switch on the console 
controls the drive. It has three posi- 
tions: forward, neutral, and reverse. 
Idle speed is about 900 rpm, and 
there's no creep at idle. Stepping 
lightly on the accelerator produces 
only hesitant motion in the car. Firm. 
pressure to half-open position makes 
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thecar move off gently, using only the 
power of the heat engine. Full throttle 
brings in the battery power, and max- 
imum acceleration. 


Electric power boost 

An electric motor is mounted be- 
hind the torque converter and cen- 
tered on the propeller shaft. It acts as 
a generator when not running on bat- 
tery power. The DC motor is rated at 
24 kilowatts and 144 volts. The bat- 
teries provide 250 amps. Braking ef- 
fect from regeneration is similar to 
shifting down one gear, and braking 
current is 50 amps. 

Basically, the gasoline engine pro- 
vides the power, except upon heavy 
load demand when the electric motor 
kicks in, assisting the engine. The me- 
chanics ofthis are more expensive and 
complex than some other ways of pow- 
ering a hybrid car, says Scalet. But, he 


claims, under part-load operation, en- 
ergy losses are only three to five per- 
cent, as opposed to 20-30 percent with 
the type of system in which the engine 
runs only a generator, which, in turn, 
runs an electric motor and charges the 
batteries whenever surplus energy is 
produced. 

A 386-pound battery pack is in the 
forward part of the trunk. The stan- 
dard fuel tank remains, but the spare 
wheel is moved to a slanted position 
farther back. There's not much space 
left with the batteries and spare 
tire in place. In a production car, 
more space for carrying things would 
be provided. 

The hybrid-electric 131 weighs 882 
pounds more than the production 
model. With nickel-cadmium batter- 
ies and an optimized electrical power 
train, the difference could be cut in 
half, Scalet says.— Jan P. Norbye 
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Home electronics: 


Currents 
r the 80's 


By ARTHUR FISHER 


What kind of entertainment and informa- 
tion devices will you be watching, audit- 
ing, sensing, or Lord-knows-what-ing by 
the end of this decade? Will your living 
room be a cockpit for competing themes 
from, say, Brave New World and 1984, 
with Big Brother leering down at you 
from a giant wall screen while you in- 
dulge in the feelies? 

I don’t know, nor does anyone else, for 
sure. The pace of modern technology and 
the vagaries of human behavior combine 
to make long-range prediction a gamble. 

Nevertheless, it’s fun to guess. To help, 
I enlisted experts in the electronics indus- 
try, in government, and on our own staff— 
namely John Free and Bill Hawkins, 
whose articles on current developments 
follow this essay. 

In a way, the less overwhelming aspects 
of home-entertainment electronics are eas- 
ier to forecast with some assurance. You 
will, for example, be able to get stereo 
sound from your TV set, perhaps in 1982, 
and AM stereo in your car. Digital audio 
will probably make an impact by 1985. 
You'll be able to keep the kids from 
watching “R”-rated shows on cable TV by 
means of a special coding system that can 
be bypassed, if you know the password, af- 
ter they are in bed. And whatever equip- 
ment you possess, it will be controlled re- 
motely, perhaps by voice. 

But the beginnings of really sweeping 
changes are already visible. They are ar- 
riving on the first shock waves of the ex- 
plosion of material available, via video, 
audio, and computer, for both entertain- 
ment and useful services. In television, we 
are entering what a recent SRI report 
called a fourth phase, that of viewer-con- 


trolled TV, “which may very well have as 
much effect on television as freeways have 
had on the ownership and use of motor ve- 
hicles.” The viewer control will stem from 
two sources: the ability to time-shift 
(record for future viewing by means of 
video-tape recorders and perhaps video- 
disc recorders); and a cornucopia of varied 
programming and services. 

Dr. James Vollmer, a vice-president of 
RCA, predicts that home TV will provide 
as many as 25 different services, from en- 
tertainment to two-way communication, 
security, financial management, library 
functions, and much more. Says Jack 
Wayman, senior vice-president of the Con- 
sumer Electronics Group of the Electronic 
Industries Assn., "The 80's will be the vid- 
eo era, because the consumer will be an 
active participant in TV." And according 
to Thomas С. Krattenmaker, co-director of 
the Federal Communication Commission's 
Network Inquiry, "The average viewer in 
America is going to have a significantly 
larger number of choices available. Ten 
years ago, he had the choice of buying a 
TV set, but that was it. Now everyone has 
the option of buying a VCR, and soon a 
video-disc machine. By 1989, everyone 
will be able to hook up to a cable-TV sys- 
tem." 

The most obvious sign of TV ferment is 
the proliferation of video-cassette record- 
ers—VCR's. According to the FCC, at the 
end of 1979 VCR's were being used in 1.2 
million American homes —about 1.5 per- 
cent. By 1984, the FCC projects, the num- 
ber will rise to somewhere between 5.5 
and 6.8 million homes, with sales leveling 
off at about one million per year. Unfortu- 
nately, an FCC report notes, the presence 
of incompatible tape systems for VCR's 
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has created "confusion that keeps poten- 
tial buyers out of the market." And the 
situation will probably get worse before it 
gets better, making the late, unlamented 
war of the record speeds look like a pillow 
fight. Add to the present VHS and Beta 
formats a new, miniature tape cassette 
from Technicolor and eventually a differ- 
ent format from N. V. Philips (see the ar- 
ticle on VCR's in this issue). And both 
Sony and Kodak are reportedly working 
on portable, single-unit video color cam- 
era/video-tape recorder outfits that would 
introduce still other, incompatible formats. 

Why Kodak? Such an all-in-one system, 
with a "filming" time of 30 minutes and 
instant playback on a small, electronic 
built-in viewer, would be very attractive 
to the serious movie maker, who now uses 
50-foot reels of super 8 film, each lasting 
only about three minutes. "I'm surprised 
that more people aren't making their own 
movies on video tape," says Elliot Max- 
well, acting deputy chief scientist of the 
FCC's Office of Science and Technology. 
"The technology is so simple." 

The video-disc player, with prerecorded 
films and other programming at a much 
lower price, has only just begun to appear. 
Yet, the FCC projects, "disc player sales 
are expected to surpass VCR sales within 
five years." Regrettably, the disc player 
outlook is also confounded by a variety of 
competing, incompatible systems [PS, July 
80]. 

Playing back prerecorded entertainment 
or instructional material, favorite pro- 
grams you tape from your own set, or, for 
that matter, home movies—these are some 
of the ways to expand your television ho- 
rizons. But many more are on the way. 
These are the varied information services 
that either broadcast directly to a special- 
ly modified TV set, or rely on cable or 
telephone links to a computer terminal (or 
a stand-alone home computer) connected 
to a TV set. They can provide an enor- 
mous range of information: news, weath- 
er, traffic reports, sports results, stock 
prices, transportation timetables, classi- 
fied ads, supermarket prices, the contents 
of whole telephone directories, dictionar- 
ies, atlases, and encyclopedias—even ad- 
vice to the lovelorn. Pioneered in England 
and France [PS, May '78] under such 
names as Viewdata, Teletext, Ceefax, Or- 
acle, Prestel, and Antiope, some of the 
systems are now being introduced in the 
U.S., although usually on a limited or ex- 
perimental basis. 

The simplest of these systems goes by 
the generic name of teletext. The informa- 
tion is encoded on an unused part of the 
signal and broadcast along with regular 


TV programming. A decoder built into the 
set allows the viewer to call up any of 
about 800 pages of material at will. 

Teletext is coming . . . soon. It will cer- 
tainly revolutionize the manufacture of 
TV sets in this country. A task force of 
the Electronics Industry Assn. has been 
convened, at the request of the FCC, to 
choose between British and French sys- 
tems preparatory to setting up uniform 
standards for teletext transmission. 

At the other end of the spectrum reign 
all those wonderful things you can do by 
tying your home computer to one of the 
commercially available data banks, with 
their enormous pools of information. (See 
the story on “Info Banks” in this issue.) 
Experts predict that one out of every four 
homes in the U.S. will have a personal 
computer by 1985. Expressing his own 
opinion, Mike Marcus, chief of the Techni- 
cal Planning Staff of the FCC’s Office of 
Science and Technology, said this: “Why 
would people spend $200 or $300 to get 
Viewdata, when for $500 they could have 
a home computer and plug into something 
like the Source?” 

One possible reason—fewer complicated 
tasks to learn. But the allure of the flexi- 
ble and powerful home computer is strong. 
Witness the story of a Washington, D.C., 
restaurant called The Planet, which caters 
to news people (shades of Clark Kent). To 
stir up more business, The Planet in- 
stalled a number of computer terminals. 
But, manager Lokesh Singh told me, they 
were too popular. “People would get very 
angry when other customers hogged the 
computers for too long. There was so 
much friction we had to take them out.” 

What about the display medium itself— 
the TV set? Consumer pressure, according 
to FCC’s Maxwell, will compel both broad- 
casters and set makers to improve perfor- 
mance in terms of noise, picture quality, 
sound quality, and immunity to interfer- 
ence. Projection TV? Maybe it will boom if 
someone can come up with a way to 
produce high-quality sets for less than 
$2000 or so—not a prospect I'd be willing 
to bet on. Flat-screen TV? Bill Hawkins 
fumes: "All my sources say they're work- 
ing on it, and in another 10 years we 
should have it. Of course, that's the same 
number I got 10 years ago." Jack Way- 
man believes the technology has been de- 
veloped by a number of makers, but can- 
not yet be marketed at a reasonable price. 

Have I left anything out? Naturally, in- 
cluding some things unimaginable as of 
now. Ав Tom Krattenmaker says: "The 
history of communications has been that 
the technology is always overwhelming 
us." 


New- |. 
generation 
VCR's 


—smaller, lighter portables, 
feature-packed home decks 


Microcomputer flexibility, 
soft-touch controls, stereo, 
and more—all for '81 


By JOHN FREE 
PHOTOS BY JOHN KEATING 


New table-model VCR's on dealer's 
shelves this fall are slimmer, with dis- 
tinctive, ultramodern styling. And 
what's inside these new-generation 
video-cassette recorders—microcom- 
puters for programming and switch- 
ing logic, all-electronic tuners, soft- 
touch controls, new TV microcir- 
cuits—not only trims away VCR 
pounds and inches to make the new 
look possible, it also means more reli- 
ability and operating flexibility. Com- 
petition is bringing last year’s high- 
end features, such as high-speed pic- 
ture search and slow-speed and frame- 
by-frame advance, to under-$1000 
models. 

These technology advances and fea- 
tures appear in portables, too. Manu- 
facturers have whittled about four 
pounds off some earlier battery mod- 
els. Now, with an 11-pound portable 
and lightweight camera, you can tape 
on the go without straining under 
heavy gear. One new portable has a 
home-VCR first: stereo capability 
that adds an exciting new audio di- 
mension. 

The new lightweight portables, in 
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New breed of portable and home VCR 
decks—sprinkled with recent MCA movie 
cassettes—includes (clockwise from top) 
the Sharp VC-6800, RCA VET250, JVC 
HR-6700U, Quasar VA-520SE (an op- 
tional tuner) and its companion deck, 
the portable VH5300, Panasonic PV- 
1400, and Sony SL-5600. 


the popular VHS tape format, helped 
squelch or postpone the expected in- 
troductions of two incompatible 
decks—so-called longitudinal record- 
ers with fixed instead of spinning tape 
heads. Instead, only one new tape for- 
mat has appeared, used in a remark- 
ably compact seven-pound portable. 


Speed wars 

VCR makers are now trying to cap- 
ture sales by supplying more features 
at a better price. But until recently, 
the marketing emphasis was on re- 
cording time: “Our models put more 
programming on a single tape than 
theirs.” Sony’s first Betamax, which I 
tried in the PS test lab five years ago, 
recorded just one hour. 

Since then, with intense competi- 
tion between the VHS and Beta tape 
formats, manufacturers have steadily 
boosted recording/playback time by 
slowing down tape speed (see “How to 
put six hours on a two-hour cassette,” 
page 94). Machines for both formats 
can now record the longest movie or 
football game, so it’s a standoff. But 
judging from the new models I've been 
trying and others I saw at demonstra- 
tions, there’s a new kind of speed 
race—for the fastest picture search. 

The first speed-play model I tried 
was JVC’s HR-3600 [PS, Feb. '79]. It 
doubles tape playback speed so you 
can bypass commercials, visually find 
asection faster, or actually watch pro- 
grams in half the time. (A digital cir- 
cuit prevents Donald-Duck-like pitch 
changes from doubled audio speed.) 

Some of the newer decks have 
pulled out all the stops on playback 
speed for picture search. Sony's 
SL-5800 with BetaScan, for example, 
can boost tape speed from five to 20 
times normal—in forward or reverse— 
to pinpoint a sequence or zip through 
commercials. Toshiba’s SuperScan in 
its V-8000 Beta-format deck periodi- 


cally displays pictures as tape whips 
by at 40 times normal speed. Audio, of 
course, is muted at these high 
speeds. 

The VHS decks, which load and 
scan tape differently than Beta-for- 
mat models do, were initially left be- 
hind in the high-speed picture-search 
race. While catching up, VHS deck 
makers have stressed the slow-mo- 
tion, freeze-frame, and frame-by- 
frame advance features of their ma- 
chines. RCA’s lead 1981 VHS model, 
the VET250 (suggested list price of 
$995), now has a forward or reverse 
picture-search feature at nine times 
normal speed. 


Smart decks 


Since microcomputers have crept 
into your new car, the food processor 
in your kitchen, and practically every- 
thing else, you’d expect to see them in 
VCR decks, too. In the 1981 models, 
the computer-on-a-chip handles ev- 
erything from switching logic (push- 
ing the wrong button won’t harm any- 
thing) to the complex programming 
tasks of turning decks on and off auto- 
matically, to changing channels over 
a two-week period while you're 
away. 

While microcomputers can increase 
the flexibility of complex equipment 
such as VCR's, they can also make 
deck operation more difficult. On its 
VC-6800, Sharp has a calculator-like 
keyboard for computer programming 
and an LCD panel that shows chan- 
nels, dates, times, or even serves as a 
four-digit electronic tape counter. 

For each channel you want to pro- 
gram in advance, you have to push 
some 18-odd buttons in an exact se- 
quence. The panel and keys are also 
used in a complex procedure to fine- 
tune channels and assign them num- 
bers. While the 6800's computer aids 
these tasks, its use demands patience 


and a knack for nimble, careful key- 
board programming. 

Sharp’s 6800 can be programmed to 
change channels seven times up to one 
week ahead. This number-of-pro- 
grams-days-ahead sequence varies 
widely among the costlier program- 
mables. What makes this advance 
programming possible is the all-elec- 
tronic (nonmechanical) tuners in vir- 
tually all new VCR's. Another nice 
feature is the soft-touch front-panel 
controls, which operate solenoids to 
quietly start or stop mechanical 
sequences. 


Picture quality 

What about recorded picture quali- 
ty? Comparing brands, it's very diffi- 
cult to detect any significant differ- 
ences. Even in the six-hour VHS 
mode, where special noise-reduction 
and enhancement circuits are used, 
pictures are surprisingly good. Using 
test patterns, I noted that resolution 
was slightly worse with Quasar's 
lightweight VH5300 portable com- 
pared with more massive table-top 
models. 

If you have one of the newer color- 
TV sets with picture-enhancement 
(comb-filter) circuits, the circuits will 
only help in reducing picture interfer- 
ence, such as the "rainbox" effect vis- 
ible on narrow-striped clothing, when 
playing back recorded programs. 
That's because, while the comb filters 
can deliver some 330 lines of picture 
detail (horizontal resolution) from off- 
the-air programs compared with 260 
or less in conventional sets, most 
VCR's only play back signals with 
about 240 lines. As receivers with bet- 
ter picture resolution become more 
widespread, VCR makers may en- 
hance the picture output from decks. 

"Consumers in the '80's will find a 
world of use for video and won't want 

Continued 


Hollywood hurries to put movies on video tape 


MCA... Columbia... Paramount... War- 
пег... Metro-Goldwyn-Mayer . . . Twen- 
tieth Century-Fox. 

At times, from the names on exhibit 
booths, | felt it was a Hollywood conven- 
tion instead of the annual summer Con- 
sumer Electronics Show in Chicago. 

The new Hollywood names at the show 
confirmed that virtually all major motion- 
picture companies hope to benefit from 
the sales boom in VCR hardware and soft- 
ware (prerecorded tape). Until this year, 
distributor booths for adult or X-rated vid- 
ео cassettes dominated the video-tape 
scene at the show. (Studies indicate that 
while the sales volume of video pornogra- 
phy remains high, its percentage of total 
cassette sales is falling steadily.) 

Why the new interest in prerecorded- 
cassette marketing? Hollywood compa- 
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nies and others have noted that VCR-deck 
sales are climbing steadily to the point 
where two million will be whirring in 
homes. If even a small percentage of this 
home-entertainment market buys its Hol- 
lywood favorites on prerecorded cas- 
settes at $50 to $100 each, that spelis big 
profits on anyone's calculator. 
Paralleling the expiosion of new titles is 
the steady growth of new distributors and 
retailers. Stores specializing in video cas- 
settes are popping up in larger cities. 
Mail-order video-tape clubs are multiply- 
ing, too. Some tape stores and nation- 
wide chains such as Fotomat rent video 
cassettes. Pamphlets 1 collected at the 
show indicate there are distributors that 
specialize in everything from special-in- 
terest software, such as The Two Best 
World Series Ever, to such Saturday-after- 


noon TV staples as Fort Apache or classics 
such as Citizen Kane. One way to locate 
new sources of video software is to pick 
up some of the new video magazines. 

Perhaps first prize for innovation in VCR- 
software distribution should go to a Santa 
Rosa, Calif., cable-TV firm. It plans to send 
prerecorded software to customers over- 
night on blank channels. A computerized 
controller to switch a subscriber's VCR on 
and off automatically is planned. 

One development that may trim prere- 
corded cassette prices is the high-speed 
duplicator. Next year, Japan's Matsushita 
plans to offer a machine that can spew out 
12 two- or four-hour VHS cassettes in four 
minutes. Conventional duplication tech- 
niques work on a “real-time” basis, with a 
master recorder and numerous slave du- 
plication machines. 
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Tape Remaining 


Tape Remaining 
Selector 


Flip cards fit over buttons to aid pro- 
gramming microcomputer in Sharp's 
VC-6800. LED's on the deck's tape- 
remaining selector (left) light up 

so you can tell if there's enough 

left to finish recording a program. 


to be limited by a stationary system to 
just taping and viewing TV programs 
at home," says Charles Phillips, exec- 
utive vice-president for Akai Ameri- 
ca. That's the logic behind Akai's en- 
try into the VHS portable market last 
year and its improved model this year. 
Portables are capturing a larger por- 
tion of VCR sales. 

With a portable, of course, you 
aren't limited just to battery opera- 
tion outside. All of the portables can 


be used with an optional tuner. А por- 
table/tuner system works just like an 
AC-only, table-top model. The combi- 
nation of deck and tuner costs about 
$1500, which may prove less expen- 
sive than buying an AC-only model 
and deciding later that you need a por- 
table, too. 


Versatile portables 


Akai's initial VHS portable could 
capture only two hours of material on 
a cassette. Its upgraded model, the 
VP-7350, includes a switch for six- 
hour recording. The 15-pound porta- 
ble also can record audio in stereo. 
You can record rock or classical stereo 
concerts broadcast simultaneously 
over local FM and TV stations. Now 
you can also tape pictures on the go 
with binaural audio, which adds an 
exciting 3D-like presence to sound 
played back through headphones. 
(Sennheiser introduced binaural mi- 
crophones several years ago.) 

The Dolby noise-reduction circuits 
in the 7350 provide a listenable 51-dB 
signal-to-noise ratio. Akai's 7350 has 
another unusual feature: a key lock to 
prevent unauthorized use at a busi- 
ness, or at home by children. 

Another new entry in the portable 
field is the two/four/six-hour VHS 
7500 model from Hitachi. It weighs in 
at 15.4 pounds with its battery (com- 
pared with another VHS lightweight, 
Quasar's 5300, and the identical Pa- 
nasonic PV-3000, which weigh 13.4 
pounds with batteries). To help shrink 
the 7500's size, Hitachi used specially 
designed large-scale-integration (LSI) 
microcircuits. 

The prize for compactness, however, 
goes to Technicolor's seven-pound por- 
table, which uses a new (nonstandard) 
14-inch tape—half as wide as VHS and 
Beta tape. "It is the first step toward a 


How to put six hours on a two-hour cassette 


Many new VCR's now have a switch that 
reduces the tape-recording speed enough 
to put six hours of material on a VHS cas- 
sette originally designed for two-hour re- 
cordings. (Beta-type decks also have an 
extra-slow speed for up to five hours of 
recording.) 

Several changes have been made in 
components and circuits to achieve the 
extra-long play. The chart (right) shows 
how some parameters change at various 
speeds in RCA's Matsushita-built VHS 
machines. The horizontal segments rep- 
resent V4-inch tape with diagonal record- 
ed tracks. Adjacent tracks (CH1, CH2) rep- 
resent a single '5o-second TV picture 
frame, and are recorded or played back by 
heads on opposite sides of a spinning 
drum. (Some new special-effect VHS 
decks have a second pair of heads offset 
90 degrees from the other pair, and some 
JVC decks use four heads.) 
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Matsushita's six-hour decks without 
special effects have narrower heads (30 
microns, or дт) compared with older two/ 
four-hour VHS machines, which have 
heads 38 microns wide. As playing time is 
extended by reducing tape speed, the 
space between recorded tracks is reduced 
and even overlaps and erases parts of pre- 
viously recorded tracks. Signals for adja- 
cent tracks are altered before they're re- 
corded to minimize interference between 
adjacent signals. The sync pulses separat- 
ing the 262-odd TV-picture lines on each 
track, for example, are aligned оп. adja- 
cent tracks in the two/six-hour modes, 
minimizing the effect of slight mistracking 
since adjacent tracks have similar picture 
content. In the four-hour mode, sync 
pulses can't be aligned, so they're offset 
slightly (24H). This precise offset causes 
adjacent interfering signals to cancel each 
other optically on the screen. 


єн 


more comprehensive and versatile 
group of video products than would 
have been possible with former tech- 
nology," said Jack Minor, president of 
the firm's audio-visual division. 

The new portable deck was jointly 
developed by Funai Electric Trading 
Co. in Japan and Technicolor. "Funai 
will manufacture the VCR, forerun- 
ner of other related products in the 
video field," Minor said. "These will 
include a Technicolor camera and oth- 
er innovative items to complement 
the VCR." The additional hardware 
may be available by the time you read 
this. Although the deck can use some 
portable cameras already on the mar- 
ket, special patch cables are needed 
for each camera. 

The portable's battery supplies 
enough energy for 40 minutes of tap- 
ing with a camera, and recharges in 
one hour. The recorder has a freeze- 
frame capability, slow and fast view- 
ing speeds. Technicolor plans to mar- 
ket its new lightweight through video, 
camera, and other retail stores. 


LVR's and more 


Technicolor’s marketing plans for 
its portable, and the latest 11-pound 
VHS portables from Japan, were bad 
news for BASF. BASF had started a 
new factory in California to manufac- 
ture its longitudinal video recorder 
(LVR), which it has been demonstrat- 
ing at European shows for several 
years. But the factory has now been 
closed down, and an 11-pound LVR 
model from BASF expected at the 
summer Consumer Electronics Show 
never appeared. 

LVR machines use a fixed head, like 
audio tape recorders, with the tape 
pulled at high speed over the head. So- 
called helical-scan decks now on the 
market spin the video heads at high 
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A sample of new-generation VCR's 
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speed, but move the tape very slowly. 
While an 11-pound LVR model sound- 
ed impressive a few years ago, helical- 
scan technology has caught up with it. 
Toshiba also demonstrated a slightly 
different LVR model last year. While 
it is planning to market an industrial 
version of its LVR, the consumer mod- 
el expected was delayed this year, too. 
The LVR tape format is temporarily 
postponed, but its simple-construction 
and lower-cost advantages will no 
doubt surface again, probably in the 
form of advanced super-compact VCR 
decks. 

Although the VHS and Beta for- 
mats seem firmly established, at least 
one other new tape format is on the 
way. Next year, N.V. Philips may in- 
troduce its eight-hour VCR in the U.S. 
through its Magnavox subsidiary. 
This high-technology VCR uses a non- 
standard cassette that records four 


hours on one tape side; it is then 
turned over like an audio cassette for 
four additional hours. А 

Sony leads the recording-time bat- 
tle with a cassette-changer mecha- 
nism for its decks that provides a 
20-hour capability. But Philips re- 
portedly has a changer for its deck 
that permits 48 hours of recording 
and playback. The recording-time war 
may start again in 1981. us 
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Compact portable VCR introduced by Technicolor uses a 1⁄4- 
inch-wide tape in small (nonstandard) cassettes. The seven- 
pound deck records 30 minutes on a cassette. AC adapter 
(right) contains RF modulator that feeds signals to TV. 


Remote controls for newer decks handle more and more func- 
tions. Slider control for JVC's HR-6700U varies playback 
speed, while another button freezes TV picture. RCA's VET250 
control has a button to change channels. 
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Lightweight, low-cost 
cameras put “movies” on 
tape for instant replay 


By WILLIAM J. HAWKINS 


My oldest daughter was to be in a 
school play. Perfect, I thought, for a 
video taping. 

With the J. C. Penney system I was 
using, I could tape the entire hour- 
long show on one $13 video cassette. 
Not bad, considering that an hour's 
worth of film and processing for my 
super 8 movie outfit would have cost 
me about $150. 

It’s now all possible because of a 
new group of lower-priced home video 
cameras. Sure, color video cameras 
have been around for years, but at 
prices ranging up to $50,000, they 
were a little out of reach for amateurs. 
New home cameras may be a step 
down in size and video quality, but 
they are affordable—from $750 to 
about $1500. And even those prices 
are dramatically offset when you con- 
sider the cost of film versus tape. That 
doesn’t include the cost of the video- 
tape recorder you'll need, but it’s not 
like a projector that sits in the closet 
for months at a time. You can use it to 
tape TV shows. 

Video cameras take an image and 
convert it to a color video signal that 
can be recorded on any video-tape re- 
corder. Since there's no film involved, 
there’s no processing. You get an in- 
stant playback right on your TV set. 
Made a mistake? No problem. Just re- 
wind the tape—as you would on an au- 
dio recorder—and try again. Record 
the same scene over again as many 
times as you like using the same tape. 


Sony's video camera 
of the future 


It's five years away, Sony representa- 
tives claim, but the "video movie" is 
not just a dream—the working proto- 
type shown here (facing page, and at 
right) is a complete video camera and 
recorder in one. Each miniature cas- 
sette (about the size of a microcas- 
sette, but twice as thick) holds up to 20 
minutes of tape. Besides its smaller 
mechanics and electronics, one reason 
for its compact size is the use of a CCD 
chip (upper photo, far right) instead of 
а vidicon to sense a video image. Cur- 
rently, the camera is placed in a home 
video editor (lower photo, far right) for 
playback on a TV screen or home re- 
corder. Future versions may have play- 
back electronics included. The total 
weight of the unit, including the re- 
chargeable battery pack, is about 4.5 
pounds. 


There's no waste and recording time is 
limited only by your recorder—up to 
six hours per cassette on some ma- 
chines (see "New Generation of 
VCR's,” this issue). 

Choosing a video camera, however, 
is not as easy as using one. Price is one 
consideration, of course, but nearly all 
makers offer cameras at competitive 
prices. Picking the right one depends 
largely on how you'll use it, the fea- 
tures you'd like, and what equip- 
ment—if any—you already own. 
Here's how you sort through the vari- 
ety of models available. 


Just a camera 

Despite their sophistication, video 
cameras rely heavily on conventional 
camera optics. Instead of focusing an 
image on a strip of film, however, the 
lenses on these cameras focus light on 
the face of an internal vidicon tube 
that converts the image to electronic 
signals. 

The lens used will have an effect on 
the type of recording you can make. 
Low-cost models, for instance, usually 
have a single-focal-length, 25-mm, f/2 
lens. It's a standard lens with good 
quality, but it is limited—it has no 
wide-angle or telephoto capabilities. 

The "f" number is a measurement 
of the “speed” of the lens—how much 
light it can gather. The lower the 
number, the larger its maximum ap- 
erture and the more light on the vid- 
icon tube. An f/1.4 lens, for example, 
will provide twice the amount of light. 
of an f/2. This means little if you do 
most of your shooting outdoors in sun- 
light. But as the light level goes 
down—say, if you move indoors—an 
f/2 camera will require additional 
floodlighting sooner than the 1.4. 

Although more expensive cameras 


do have larger apertures (f/1.8 seems 
to be about average), the most signifi- 
cant change is in the type of lens you 
get; it zooms. One twist and you cap- 
ture the whole family in a wide-angle 
picture. Another twist and you zoom 
in for a long telephoto shot. The typi- 
cal zoom ratio (wide angle to telepho- 
to) is 6:1. Many of these cameras give 
you macro capabilities: Push a button 
and you can focus on something just 
inches in front of the lens—a postage 
stamp will fill the TV screen on play- 
back. 

If you’re on a limited budget, or not 
into exotic stamp shots, the standard 
lens will do fine. And many cameras, 
such as JVC’s economy model, use a 
standard C-mount for the lens—un- 
screw the lens and replace it with an 
upgraded one later if you wish. But if 
you're a photo fanatic, save a little 
longer for the better lens—the addi- 
tional capabilities it offers are worth 
the wait. 


What you see is what it's got? 
In photography, the human head 
can be decapitated without loss of 
blood—just a rise in blood pressure for 
Continued 
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Video cameras now available include: 
(top row) RCA CC007; Sharp QC-35; Sears 
53811; (lower row) Panasonic PK-530; 
JVC GX-66. Features such as Sears’ color 
temp meter for proper tint and RCA's con- 
venient swivel CRT help you make perfect 
tapes easily. 


the movie viewers. Properly framing a 
shot is just as important in video tap- 
ing. To do it, these new video cameras 
use one of three methods: optical 
sighting, through-the-lens, or elec- 
tronic viewfinding. 

The Zenith KC1000, for example, 
uses the sighting technique. You aim 
the camera by looking through a pop- 
up viewfinder and lining it up with a 
front-mounted sight atop the camera 
body. The angle between them sets 
the angle of the camera, properly 
framing the scene at an average dis- 
tance. This works fine once you be- 
come accustomed to it (and you get 
plenty of tries since you can erase the 
video tape and use it again). 

The through-the-lens systems (TTL) 
are a step up. On these—Panasonic’s 
PK-530 is an example—the viewfind- 
er is optically coupled to the front 
lens, giving you two advantages. 

For one, you see precisely what the 
lens sees—framing becomes simple 
and error-free. And second, you can 
manually focus the image as your sub- 
jects move. With a telephoto lens, for 
example, this is a must. 

For a film camera, a through-the- 
lens system is the ultimate. But for 
video, it’s only “next best.” Top-end 
cameras use an electronic viewfind- 
er—a tiny 1%-inch black-and-white 
picture tube—to show you what's be- 
ing recorded on tape. You look 
through a viewfinder equipped with a 
magnifying lens to see the CRT 
screen. Framing is simple, focus is 
precise, and even lighting is taken 
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into account: If you can’t see the scene 
on the CRT, it’s not going on tape. 

On some cameras, the CRT is 
mounted inside the rear of the camera 
body. Others, such as Sharp's QC-35, 
use an outboard CRT on one side of the 
camera. This allows you to move the 
camera in closer to your shoulder for 
easier handling and better weight dis- 
tribution. RCA's CC007 uses the same 
idea, but the CRT will pivot—from left 
to right side—for minority groups. Be- 
ing a "lefty," and favoring my left eye 
for viewing, I found this a definite 
plus. 

The CRT can be used for other 
things, too. Throw a switch on the 
Sony HVC-2000, for instance, and you 
see a display of the video waveform to 
help you set light levels. And one big 
advantage of a CRT viewfinder has 
nothing to do with recording—you can 
use it to play back a tape, as well. 
While some scenes just can't be reen- 
acted—like the night my three-year- 
old daughter fell asleep in her bowl of 
spaghetti—most can. Rewind the tape 
you just made and play it back 
through the camera. You see the 
scene—good or bad—in the viewfind- 
er. If there's a problem, record it 
again. Great, but there is one catch. 


Without a special connector cable 
(which may or may not be available), 
most cameras cannot play back a tape 
unless it's attached to a compatible 
VCR (usually the same brand). There 
are exceptions, however, such as 
Sears' 53811, which has a video IN 
connection as well as the conventional 
video OUT for recording. If you're buy- 
ing a camera only, be sure it is totally 
compatible with the VCR you're us- 
ing. 


LED's, dials, things to try 

All video cameras have circuitry 
that can compensate for a vast range 
of lighting conditions. But, in extreme 
changes, additional controls let you 
help it along. 

When our eyes look at the color 
white, for instance, we see white, 
whether it’s in bright sunlight or a 
dimly lit room. To a vidicon tube, how- 
ever, color depends upon the color 
temperature of the source. A white 
color can turn reddish or bluish to the 
camera, depending upon whether 
you're shooting outdoors in sunlight 
or indoors under standard lighting. To 
compensate for it, all cameras have 
some sort of tint control (like the color 
tint control on your TV). Knowing 


where to set it is the trick, however. 

For many cameras, you simply 
make a guess at the right setting, 
based on past experience. (If you're 
wrong, you can often correct the color 
with the tint control on your TV dur- 
ing playback.) But some cameras take 
guesswork out of it. Push the WHITE 
BALANCE control on Sanyo's VCC545P 
camera, for instance, and you can ad- 
just the tint while looking through the 
electronic viewfinder. Inside, LED's 
show you when the color is correct. 
The Sears camera gives you a temper- 
ature display on a small side meter— 
aim the camera at a white surface and 
simply adjust a control until the meter 
centers. 

LED's play an important role for 
other functions, as well. An underex- 
posure LED, for example, tells you 
when to add light on a subject or when 
to readjust the iris to let more light 
into the lens (some cameras have au- 
tomatic iris compensation, too). An- 
other LED indicates whether the tape 
recorder is running or has paused 
when you press the camera tape-start 
trigger. Still another LED will show 
when the portable batteries are low 
(you've got about five minutes left). 
All these displays are in the viewfind- 
er—you see the scene you're shooting 
plus a complete status check in one 
glimpse. 

Depending upon the camera, there 
are a variety of other special-feature 
buttons, as well. They're designed to 
give your tapes a more professional 
touch. A FADE button, for example, 
fades into or out of a scene. And a 
ZOOM button controls a motorized 
zoom lens for jitter-free movement. 

These are fine, but test every fea- 
ture first, in the store, before you buy. 
Use a motorized zoom on a camera 
with a built-in mike, for example, and 
you may hear the whir of the motor on 
the sound track during playback. A 
quick check at the store will tell 
you. 

Naturally, there are other things to 
check while in the store, too. Weight is 
one criterion, and the balance of the 
camera when you're shooting is an- 
other. If the camera feels clumsy or 
heavy, your taping sessions will be- 
come a real chore. 

Specs? Sure, there are some you can 
check (see table). Signal-to-noise ratio 
is one. Noise on a video signal means 
snow to a picture. The higher the sig- 
nal-to-noise ratio (expressed in dB), 
the less snow you should see. Another 
spec is the horizontal resolution—the 
larger the number of lines, the better 
the picture detail. (And it will give 
you an indication of the vidicon qual- 
ity—there are many types) Some 
specs become important depending 
upon how you use the camera. For out- 


Buyer's guide to color video cameras 
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PK-800 1250 2.5 141275 Сат 70 240 45 7.2. Saticom tube 
Quasar — VK725 100022 1812575 CRT 100 240 45 72 
VK730 1000 23 1.8/12.5-75 CRT 100 240 45 72 Movable CRT 
RCA ccoo7 995 25 1.8/12.5-75 CRT 70 na. na 7.6 Power zoom 
coos 750 15  L8na. CRT 100 па. па. 7 
Sanyo vcc542P 956 26 2025 TIL 100 250 43 8 
VCCSASP 1340 3,5 1.8/17.5-105 CRT 100 250 43 n 
Sears 53811 990 22  18/13.5-81 CRT 75 250 42 8 
53801 830 22 2825 ОРТ 75 250 42 8 
Sharp Qc35 1095 3.5 1.8/17.5-105 CRT 100 240 45 72 
Sony HVC2010 800 2.0 1813246 ОРТ 70 300 45 65 Trinicon tube 
HVC2000 1250 24 18125-75 CRT 70 300 45 8з 
Toshiba 1К1650 1345 22 1.8/18-105 CRT 100 250 46 11.4 Zoom option 
IK 1850 1045 26 14/11-70 Сат 50 260 46 9.9 Auto. iris 
Zenith KC1000 995 22 2.025 OPT 100 250 40 8.5 
KC1250 1395 28  2.017-102 CRT 100 250 40 10.8 


door portable operation, the lower the 
power requirement (wattage), the 
longer your batteries will last. For in- 
door use, the lower the minimum 
lighting spec, the less likely you'll 
need additional lights on your subject. 
Audio should also be an important 
consideration. If you take lots of tele- 
photo shots (or try to tape school plays 
regularly) an external microphone 
will help. To use one, however, be sure 
the camera has an external mike in- 
put jack. 


In use 


What fascinates me most after us- 
ing these cameras is how much 
they've changed me—the instant play- 
back and erase-and-try-again fea- 
tures of video tape make it all fun. I 
found myself shooting flowers, ani- 
mals, people I didn't know—all the 
things I would never consider with 
three-minute super 8. 

To be fair, however, super 8 is still 
more portable than video. Besides the 
camera, you'll need a portable VCR, 


fresh batteries, extra tapes, and may- 
be lights with an extension cord or 
two. Portable VCR systems do have 
fantastic advantages for home "mov- 
ie" takers, but, for now, taking one 
along on a vacation is like taking your 
microwave oven along on a cookout. 

Despite the portability problem, the 
results I've gotten from using a video 
camera have been excellent. And 
watching home "movies" is no longer 
a chore. There's no screen or projector 
to set up—just pop in the tape and turn 
on the TV. Picture quality is excel- 
lent. 

If you're concerned about all the old 
super 8 movies you already have, 
there's an answer for those, too. You 
can buy special camera attachments 
(about $90) that allow you to project 
the movie into the camera—record it, 
and you've converted super 8 into vid- 
eo tape. And, if you don't wish to do it 
yourself, Fotomat will do it for you. 
Drop off the film at any of its outlets. 
You get a video-tape copy in about a 
week. йз 
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Cassette accessories in the form of tape- 
less cassettes include Robins’ $27 Whis- 
tleStop electronic head demagnetizer (1) 
and similar TDK HD-01 $22 demagnetizer 
(2). Jeweltone’s head-cleaning tape from 
Osawa (3) is $8. DB Systems’ $25 DBP-6 
phono-equalization kit (4) lets you match 
cartridges with capacitors plugged into Y 
connectors on preamp. The $60 limited- 
edition record weight (5) from Keith 
Monks and the $14 KMAURW/60 (6) fit on 
turntable spindles to help dampen disc vi- 
brations; they may also reduce disc-warp 
problems. Larger, $43 GL601-II crystal 
weight from Osawa (7) has built-in leveler. 
Bib's $10 turntable mat (8) contains car- 
bon fibers to dissipate static from discs. 
Kenwood's $160 TS-10 turntable sheet (9) 
is a ceramic-and-rubber disc said to cut 
vibrations. Watts' $15 record and stylus- 
care kit (10) has antistatic fluid and Paro- 
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New 


accessories 


for hi-fi sparkle 


ANTI-STATIC 
TURNTABLE MAT 


statik Disc Preener. Disc kit from Empire 
(11) includes its $40 Static Eliminator with 
piezoelectric element; squeezing trigger 
releases positive and negative ions. Audio 
Groome's Disco-Film (12) from Empire 
deposits peel-off coating for cleaning 40 
LP sides; it's $30. The $20 disc kit from 
Osawa (13) has a spray-type cleaner. 
Goldring's $30 Ex-Static sweep arm (14) 
drains static and picks up dirt. The $20 Pod 
(15) from Eon cuts disc vibrations and flat- 
tens some warps by clamping discs to 
spindle; similar $15 Bib Record Clamp 
(16) has speed strobe markings. Cassette 
rerecord kit from Bib (17) costs $6 and has 
72tabs to block holes in prerecorded cas- 
settes. Bib's $9 XL-2 Groov-Guard (18) 
with velvet cleaner and 20-record spray- 
on fluid has been upgraded for audiophile 
product line; Bib says fluid cuts static for 
life of discs. A $5 cassette winder (19) 


winds tape (by hand) faster than most re- 
corders, says Bib. Bib's $35 Electronic 
3000 Groovstat (20), an ion generator, 
helps cut disc static. The $50 N103 Kilavolt 
(21) from Osawa also makes antistatic 
ions. Jeweltone CW402 from Osawa (22) 
rewinds cassettes by motor; $20. Robins" 
$5 T-type turntable leveler (23) has dual 
bubbles. Bib's $15 kit (24) simplifies clean- 
ing of tape-recorder heads.— John Free 


MANUFACTURERS' & DISTRIBUTORS' ADDRESSES 


Richardson TX 75081; DB Sys- 
‘Scientific 


NH 03452; Ет 


#406, 


91356); Goldring (distributed by Hervic, 
Monks Audio (USA), 652 Glenbrook Rd., 
Kenwood Inc., 1315 E. Watsoncenter 


06906; 

Rd., Carson CA 90745; Osawa & Co. (USA) inc., 521 Fifth 
Ave., New York NY 10017; Robins, 75 Austin Blvd., Com- 
mack NY 11725; Electronics Corp., 755 Eastgate 
Blvd., Garden City NY 11530; Watts (d (distributed by Em- 
pire Scientific, above). 


By LEN FELDMAN 
DRAWING BY ROY DOTY 


An equalizer—computerized or not— 
is really a refined form of tone control. 
It lets you set the tonal sound of your 
speaker system. But unlike tone con- 
trols, an equalizer lets you boost or cut 
up to 10 specific audio frequency 
bands—it doesn’t make broad bass or 
treble sweeps. The result: Your sys- 
tem, despite speaker placement and 


room acoustics, reproduces all fre- E 
quencies at the same volume—a flat om u er 12е 
гевропве. 

So what сап a “computerized” - 
equalizer boost? Price, for one thing. е ualizer 
At $1300, the model 20/20 from DBX, 

71 Chapel St., Newton, Mass., is cer- 

tainly expensive. It is also probably i к 

the most sophisticated hi-fi add-on fine tunes yi our sound 
gear you can buy. 

The 20/20 does everything a stan- 
dard equalizer does—but does it auto- 
matically. In fact, Bob Adams of DBX 
proposed the computer idea after 
spending hours trying to set up a stan- 
dard equalizer in his home. It seemed 
that every time he adjusted one con- 
trol for a flat response, it interacted 
with other controls he had set. 

"Wouldn't it be nice," he mentioned | PINK SOUND 
to Les Tyler, DBX's chief engineer, "if FED TO 
а computer could adjust the controls." COMPUTERIZED 
Two years later, the 20/20 was fin- EQUALIZER 


ished. | 

The result is really many instru- | E c o e 
ments in one (see drawing). First, it | SOUND 
has a source of “pink noise” (noise con- 
taining equal amounts of energy at all | 


audible frequencies), which is sent 
through your amplifier-speaker sys- 
tem. To “listen” to the sound from 
your speakers, there is an attached 
microphone. This feeds the room 
sound to an analyzer that measures 
the instantaneous sound levels at spe- 
cific frequencies. The computer sec- 
tion of the unit then uses this informa- 
tion to automatically set its 10-band 
equalizer, precisely adjusting the 
volume for every octave in the audio 
spectrum. To show you what's going 
on, a bank of 300 LED's displays the 
response of your system. 

Watching the unit go through its 
paces is a treat: You simply place the 
microphone at your favorite listening 
location and push a button. The LED's 
instantly start moving about as the 
computer hunts for the optimum set- 
ting for each octave level. The whole 
operation takes about 10 seconds. The 
20/20 will memorize the settings for 
up to 10 different listening positions. 
The final settings of the 10 controls 
can be "frozen" on the display, or, with 
another button, you can see a plot of 
the newly achieved flat curve. And a 
meter displays the overall sound pres- 
sure level in decibels. 
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Hand-held 


computers 


At home, in the office, 
on the road—these small 
computers give you 
brainpower to go 


By V. ELAINE SMAY 


One evening last week as I closed my 
file folder labeled "Hand-Held Com- 
puters," I thought it felt a bit lumpy. 
Sure enough, tucked inside, unseen 
among the papers, was one of the little 
buggers, the Sinclair ZX80. 

The ZX80 is one of a whole new gen- 
eration of personal computers that, if 
not quite pocketable, are at least 
small enough to be carried in an atta- 
ché case. Panasonic, Quasar, Commo- 
dore, Newbury Laboratories, and 
Sharp are to begin selling very small 
computers in the U.S. sometime this 
winter. Radio Shack and Sinclair al- 
ready are. 

These machines are true comput- 
ers. They can be programmed in BA- 
SIC, the pidgin English people use to 
communicate with many computers. 
And you will be able to buy prepared 
programs (software) for them to do 
such jobs as keeping track of your per- 
sonal finances or teaching your kids 
arithmetic. All will be relatively inex- 
pensive—from $200 to $500. 

And all will be portable, but not to 
the same degree. The Sinclair, the 
Commodore, and one ofthe three mod- 
els from Newbury Labs depend on AC 
power and have no built-in display; 
they must be hooked up to a television 
set or video monitor. So while they're 
small and light enough to tote from 
home to office, they can only be used 
where line power and a television 
Screen are available. The others, how- 
ever, have a one-line integral display 
and can run on battery power. 
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These hand-held computers differ 
considerably in just what they can do 
and in what accessories (peripherals) 
can be used with them to make them 
do more. For example, if you want to 
transfer the information on the dis- 
play to paper, you need a computer 
that can drive a printer. If you want 
access to consumer data banks, such 
as The Source or MicroNET (see "Info 
Banks Make Your Home Computer 
Smarter," this issue), you'll need a 
modem (modulator/demodulator) so 
that your computer can talk over tele- 
phone lines to another computer. If 
you want to write programs and store 
them, you need a computer that can 
use a tape recorder to transfer data to 
and from cassette tapes, or one that 
hooks up to a disk storage system, a 
high-speed recording device that 
saves data on floppy disks of magnetic 
recording material. Some of these pe- 
ripherals will be available for some of 
the computers, but not all for all. 

Finally, these little computers come 
with relatively small memory space, 
which limits the complexity of the pro- 
grams and data they can handle. If 
you want to be able to graduate to 
more sophisticated programs, look for 
one to which memory can be added. 

Following is a closeup look at six of 
these new computers. The seventh, 
the Sharp PC-1211, is available in Ja- 
pan. Our contributor, Michael White, 
got one there and tells how he uses it 
in the article that follows. 


Radio Shack 


The TRS-80 Pocket Computer mea- 
sures seven by 2% by % inch, weighs 
six ounces, and is powered by four 
mercury cells. Its liquid-crystal dis- 
play has space for 24 characters. (See 
“What’s New in Electronics,” this is- 
sue, for a photo of the TRS-80.) 

"We've found that a lot of the things 


you can do with the Model I TRS-80 
desk-top computer can also be done 
with our new pocket model," says Da- 
vid Burdick, director of computer cen- 
ter merchandising at Radio Shack. 
"Although it has only 1.9K (kilobytes) 
of random access memory (RAM) com- 
pared with 4K for the Model I, it can 
handle longer programs than you'd 
think because of the specific BASIC it 
uses." Its 1.9K memory cannot be ex- 
panded. 

The Pocket Computer is a versatile 
calculator, with 15 arithmetic func- 
tions, a floating decimal, and accuracy 
to 10 digits. "It will perform anything 
the programmable calculators do—as 
well or better," says Burdick. "And it 
is a lot friendlier because it prompts 
you in English." 

The TRS-80 Pocket Computer sells 
for $250; an optional cassette inter- 
face is $50. With that, you can save 
your own programs and use the soft- 
ware (on cassettes) that Radio Shack 
sells. Eight programs are now avail- 
able. Another half dozen are in the 
works, Burdick reports. The company 
is considering making a printer for 
the TRS-80, and maybe a modem. 


Quasar and Panasonic 


The Quasar Hand-Held Computer 
and the Panasonic RL-H1000 are 
nearly identical machines, developed 
by Matsushita, the parent company. 
They are nine by 3% by 13/16, have one- 
line, 23-character liquid-crystal dis- 
plays, and run on either rechargeable 
nicad batteries or line current. Both 
should be on the market by December. 
Target price: $400-$500. 

For that you get a machine that is 
not really a computer—you can't write 
or run programs on it. But it can do a 
number of useful things. It has a 
clock/calendar function that keeps 

Continued 


Sinclair ZX80 comes with video cable that connects to UHF ter- 
minals on TV; display is black on white. Programs can be saved 
on tape cassettes and loaded from tape. Cables from mic and 
EARPIECE sockets On the cassette recorder connect to ports on the 
ZX80. Getting the recorder to work with the computer can be 
tricky, however. The owner's manual offers some hints. 


Sharp PC-1211 has one-line display and runs on batteries. Author 
White (following story) uses it frequently in his darkroom. He has 
programmed it to time fixing and washing operations simulta- 
neously, and he uses it to scale formulas for precisely mixing 
developing chemicals. The PC-1211 is not yet available in the 
U.S., but the Radio Shack TRS-80 Pocket Computer is similar. 
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Hand-held computers 


[Continued] 


track of the year, month, date, hour, 
minute, and second. In this mode, it 
can be an electronic appointment cal- 
endar. "You can set alarms," says Phil 
Callihan, Quasar's product manager, 
information processing systems, "and 
you can put in a message. When the 
alarm goes off you push a button, and 
the display reads, GO TO LUNCH WITH 
GEORGE." 

The hand-held computer also can 
act as a memory file to store ad- 
dresses, phone numbers, formulas, 
and notes. And it is a four-function 
calculator. i 

To do тпоге with it, you have to buy 
more stuff. For example, it knows how 
to work as a language translator. But 
to use that function you must buy a 
preprogrammed read-only memory 
(ROM) chip that plugs into the back. 
Four of these add-on ROM's can be 
used at a time; an optional interface 
device lets you add four more. 

A plug-in ROM will also teach the 
computer BASIC so you can program 
it. But you won't be able to do a lot of 
programming because the computer 
contains only 1K of RAM. Initially, 
the companies will sell а 12K-RAM 
expander module. The machines are 
capable of expanding up to 73K, and 
possibly more. 

Highest on the priority list of pe- 
ripherals are a miniprinter, modem, 
cassette-recorder interface, the 12K- 
RAM expander, and an input/output 
(I/O) interface that lets you use 
more than one peripheral at a time. 
"Further down the line we're plan- 
ning to offer a TV interface, more 
RAM, and disk storage," says Dennis 
Reer, Panasonic's senior project engi- 
neer for digital products. 


Sinclair 


The Sinclair ZX80, introduced to PS 
readers in May (see "Hand-Held $200 
Home Computer"), is 6% by 8% by 1% 
inches and weighs 12 ounces. It has no 
display (you must connect it to a TV 
set) and it's powered through an 
adapter from an AC outlet. It gener- 
ates a black-on-white display with 24 
32-character lines. The keyboard is a 
flat, touch-sensitive type. It includes 
24 standard graphic symbols as well 
as the usual alphanumeric keys. 

The ZX80 has 1K of RAM built in. 
For more sophisticated programming 
you can expand the memory to 16K 
with an optional RAM expansion 
module (cost: $100). The BASIC the 
Sinclair comes with does only integer 
math. "But you can take out that 
ROM chip and plug in another that 
will have a more powerful version of 
BASIC with a floating decimal and all 
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the advanced mathematical func- 
tions, says Nigel Searl, Sinclair's 
marketing director. Cost: about $40. 

The ZX80 has a built-in cassette-re- 
corder interface. By January, Sinclair 
expects to have a low-cost printer 
available. Other peripherals are like- 
ly later. 


Newbury Laboratories 


The NewBrain, made by Newbury 
Labs in England, rated a spot in last 
month's "What's New in Electronics." 
Plans are to have it available here by 
January or February. 

At 10% by six inches and weighing 
three pounds, the NewBrain is larger 
than the others. Reason: It has a full- 
size typewriter-style keyboard that 
allows fast touch-typing. 

The NewBrain comes in three mod- 
els. Model M uses line current and has 
no display. Model MB uses line cur- 
rent, but also has rechargeable batter- 
ies; thus you can use it for short peri- 
ods in the field. It has a one-line, green 
fluorescent display of 16 characters; it 
can also be used with a TV. Model 
MBS is similar to the MB, but has low- 
er current consumption, so it can run 
for extended periods on battery power. 
British-equivalent prices are $376, 
$474, and $593; American prices 
haven't been set. All three models 
come with 2K of RAM. Additional 
memory modules can be added. 

The NewBrain’s BASIC includes 
floating-point decimal mathematics 
accurate to 10 significant figures, and 
all trigonometric and inverse trig 
functions. 

Two cassette tape recorders can be 
used with the NewBrain, and the com- 
pany makes a compatible printer. The 
computer has ports for various other 
devices, as well. 


Commodore 


Commodore expects to introduce a 
portable computer in January. Exact 
size has not been determined. “But it 
will fit easily into a briefcase,” says 
Michael Tomczyk, marketing direc- 
tor. The Commodore will have a full- 
size keyboard. It will use line current 
and have no display. 

The computer, code-named the VIC, 
will generate a color image on the TV 
screen. It will come with 4K of RAM 
available to the user, and will accom- 
modate expansion memory modules. 
"To what extent hasn't been decided," 
says Tomczyk, "but I would say at 
least to 32K." The VIC will use the 
same BASIC used in Commodore's 
PET desk-top computers. 

Commodore is planning to manu- 
facture an inexpensive printer for the 


Quasar portable computer uses an acous- 
tic couplerimodem to telephone other 
computers. Panasonic's is nearly identi- 
cal, but keyboard is arranged like a type- 
writer's; Quasar's is alphabetical. Pana- 
sonic will sell computer and selected pe- 
ripherals in attache cases (Quasar may 
also). Both will sell separate modules. 


VIC, and either a cassette-recorder in- 
terface or a disk driver. In addition, 
the VIC will have a standard adapter, 
called an RS-232 interface, built in so 
that many existing peripherals, in- 
cluding the PET modem, will work 
with it. 

Programs, on plug-in ROM cap- 
sules, are being developed. One, a 
game program, should be ready by 
January. Another will provide graph- 
ics, the company says. us 


MANUFACTURERS’ ADDRESSES 
Commodore Business Machines, Inc., 950 Rittenhouse 
Rd., Norristown PA 19403; Newbury Laboratories Ltd., 
68 Regent St., Cambridge CB2 1DP, England; Panasonic, 
One Panasonic Way, Secaucus NJ 07094; Quasar Co., 
9401 W. Grand Ave., Franklin Park IL 60131; Rt 
Shack, Tandy Corp., 1800 One Tandy Center, Ft. 
TX 76102; Sharp. 

NJ 07652; Sinclair Research Ltd. (U.S. office), 
ford St., Boston MA 02114, 


How I use my 
pocket computer 


By MICHAEL WHITE 


Personal computers are very useful, 
but they’re seldom around when I 
need them. Programmable calcula- 
tors, on the other hand, are easily por- 
table, but most are quite limited in 
their capabilities. And all must be 
programmed in an argot of keystroke 
sequences—a cross between computer 
machine language and Sanskrit. 
What I wanted was a machine that 
combined ease of programming, suffi- 
cient computational power, and true 
portability. 

I got it in the Sharp PC-1211 Pocket 
Computer. It’s small, battery-pow- 
ered, and programmable in BASIC. 
The PC-1211 is only available in Ja- 
pan, but through a friend I got one. 

The PC-1211 measures 6% by 2% by 
195, inches and weighs just under a 
third of a pound. It is powered by three 
button-cell batteries. The 24-charac- 
ter liquid-crystal display will scroll up 
to 80 characters. The alpha keyboard 
(caps only) is laid out like a typewrit- 
er. Numbers are entered via a conven- 
tional 10-digit keyboard. The only 
function keys are *,—,x,-,and/ . 
All other functions are spelled out on 
the keyboard. Trig functions and their 
inverses, logs, and absolute values are 
included. 

The memory consists of 1424 bytes 
of user-addressable random access 
memory (RAM), which I find amounts 


to 200-300 average BASIC program 
lines. (The Sharp PC-1210 is identical 
to the PC-1211, except that it has only 
400 bytes of RAM.) Most BASIC soft- 
ware can be readily adapted for the 
PC-1211. It is also easy to write cus- 
tom programs with it. Programs can 
be stored on a cassette tape by means 
of the CE-121 adapter. I found that 
the choice of tape recorder is critical. 
Fairly high quality—for recorder and 
tape—is required. 

I work for a consulting firm design- 
ing communications systems, and pro- 
grammed the PC-1211 to do a number 
of analytical algorithms I frequently 
use. Now I can work at my desk rather 
than having to march down the hall to 
the computer terminal. I can also do 
computations at home, while travel- 
ing, or even while waiting at a traffic 
light. 


Pocket navigator 


My first extracurricular use of the 
PC-1211 was in my airplane. A little 
judicious programming yielded a 
flight computer customized to my 
plane and the routes I fly. The com- 
puter displays the name of the radio 
beacon or airway intersection I am fly- 
ing to, the time to go until I reach it, 
and the distance remaining. When I 
pass the beacon I push a key and the 
computer notes time en route. A com- 
parison with estimated time allows 
the computer to update its wind data, 


yielding a new estimated-time-of-ar- 
rival at the next checkpoint. 

My first trip with the computer took 
me to an unfamiliar area. When I ar- 
rived over what I thought was my des- 
tination airport, the computer showed 
five minutes to go. Muttering about 
bugs in the timing routine, I landed, 
only to find that I was at the wrong 
airport. 


Computer in the darkroom 


Photography is the other hole down 
which my spare cash goes. Once 
again, the PC-1211 puts computing 
power right where I want it. In the 
field, a simple TABLE LOOK-UP pro- 
gram lets me put, in filter or exten- 
sion-tube types by name, and reads 
out exposure correction factors. A 
record-keeping routine allows me to 
key in each frame’s exposure. 

In the darkroom, I compute enlarge- 
ment ratios and contrast-filter correc- 
tion factors with the PC-1211. The 
computer's display is easily seen un- 
der an amber safelight. 

How does the PC-1211 stack up 
against a programmable calculator or 
a desk-top home computer? The Hew- 
lett-Packard HP-41C calculator, for 
example, offers alphanumeric capa- 
bilities, and is in many ways a more 
powerful calculator. It is certainly 
faster, and, with a full complement of 
memory modules, will store a larger 
program. The HP-41C has an optional 
printer, which the Sharp unit does 
not, but program storage is on small 
magnetic cards, and many must be 
passed through the reader for a large 
program. The cassette storage used by 
the PC-1211 is certainly easier. More 
important, the HP-41C lacks the 
high-level programming available 
with the PC-1211. 

The Sharp, including cassette inter- 
face and customs duty, cost me just 
under $200. The HP-41C sells for 
around $260; card reader, printer, and 
memory modules are extra. 

A conventional desk-top home com- 
puter would boast greater memory ca- 
pacity—at least 4 kilobytes compared 
with 1424 bytes for the PC-1211. Most 
are faster and offer graphics capabili- 
ty, which the Sharp lacks. Full-size 
home computers usually have more 
accessories, including disk storage 
units. 

The instruction set of the PC-1211 
is more powerful than that of some 
home units; for instance, the Radio 
Shack TRS-80 desk-top computer's 
level 1 language does not offer trig 
functions. 

But, most important, the PC-1211 is 
portable. My next venture with it is 
going to be celestial navigation— 
aboard a 40-foot sailboat on a cruise to 
Bermuda. 
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Info banks 


make your 
home computer smarter 


Now they give us instant 
answers. In the future, 
these data services 
could change our lives 


By WILLIAM J. HAWKINS 


The computer terminal in front of me 
was black except for the small square 
cursor that showed where a word 
would come out on the screen. 

I dialed a special phone number. 
The phone rang at the other end and a 
steady whining tone answered my 


ч, 
Author's home computer М 
is an IMSAI equipped with Т 
an IDS 88-modem board for 
direct connection to the phone 
line. Data, to or from the ADM ter- 
minal, is processed through the com- 
puter. In that way, Hawkins can "grab" 
any screen of data and save it on a disk 
for future use. 


call. Suddenly, the cursor began to 
move, leaving letters in its wake. I 
was now connected—"logged in," in 
computer jargon—to a remote comput- 
er system ready to supply me with in- 
formation from more than 2000 data 
banks and computer programs. 

No, I'm not in front of a giant IBM; 
I'm at home. And, at the push of a key- 
board button, I can get anything from 
news to airline schedules to ball 
scores. I can even find out what wine 
goes best with tonight's dinner. 

Computer information services are 
not new—businesses have been using 


them for years. But now there are at 
least two new services—called the 
Source and MicroNET—that are spe- 
cifically aimed at individuals. They 
require little equipment, and the cost 
to sign up and use the systems is rea- 
sonable: from $2.75 an hour on the 
Source and from $5 an hour on Micro- 
NET. Prices depend on time of day 
and other variables. There is also a 
one-time, initial hookup fee of $100 
for the Source and $9 for MicroNET. 

These new services are a quick and 
easy way for anyone to get info on vir- 
tually anything. But they go much 


On the display 


For instant information, you just push a keyboard button. A 
selected airline schedule, left, appears from the Source. Mi- 
CroNET's system, right, starts you off with a “menu” of cat- 
egories. Each display of data is numbered (by paragraph or 


deeper than just information retriev- 
al. Their potential is enormous. They 
may change the way we live. Here's 
how they work. 


"Big" computer power 

Each time you type a request on the 
keyboard, the characters are sent over 
phone lines to a remote computer— 
possibly thousands of miles away. 
(Don't worry, you're billed only for a 
local phone call from most major cities 
in the country.) The computer finds 
what you're looking for, either in its 
own memory banks or from other com- 
puters it has access to, and sends the 
answer back, one character at a time, 
to your terminal. Your question is an- 
swered in seconds. And you don't need 
special gear. 

"That's a standard Atari home com- 
puter," MicroNET's Mike Ward told 
me at a demonstration in Chicago. 
“All I've done is plug our ‘conversion’ 
software package into it. What you're 
seeing on the screen comes from Mi- 
croNET in Ohio." 

Software—the programs that tell a 
computer what to do—has been devel- 
oped by both MicroNET and the 
Source for Atari, Apple, and Radio 
Shack computers. Turn on your com- 
puter, load in the special software, 
and you're ready to go. It means that 
virtually anyone with a home comput- 
ercan get big computing power simply 
and easily. Experts predict that by 
1985 one out of every four homes in 
the U.S. will have a home computer— 
probably close to the prediction made 
when the telephone was invented. 

А computer in nearly every home? 
If that's to be, and if the information 
services are to grow, they must be 
simple to use— "friendly," in computer 
jargon. 

Push the wrong button on your com- 
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puter, for example, and it politely tells 
you, adding instructions for future 
reference. Give it the wrong com- 
mand, and you're quickly given the 
right one—or a guide to the right ones 
if the computer is not sure what you 
want. Use the wrong language—cuss 
at it—and you're warned to “clean it 
up" or your service will be cut off. 

"We've recently changed our sys- 
tem," MicroNET's Ward told me, "to 
make it more friendly to everyone. It 
is now ‘menu’ oriented." 

In a menu system, the computer 
starts off with a simple list of general 
items: news, weather, games, special 
services, for example. Once you choose 
one, the computer branches to that 
category, giving you a more detailed 
menu of that particular subject. If you 
choose NEWS, it may come back with: 
WORLD NEWS, NATIONAL NEWS, LOCAL 
NEWS, OR BUSINESS NEWS? After you 
choose one of those, it then gets even 
more specific. 

The Source will work that way, too, 
but you must first give it a command 
to display the main categories. If you 
don't want to go through the menu ori- 
entation (you know from experience 
precisely what you want and how to 
get it), you can type in a specific com- 
mand to get a certain bank of info. 


Data-bank index 


When you subscribe to the Source, 
you also get a book of subjects listed in 
alphabetical order. Look up the sub- 
ject—from gardening to card tricks— 
and type in the respective command. 
The problem, however, is keeping the 
book up to date, since the Source rou- 
tinely adds programs to the system. 
Source's solution is a monthly maga- 
zine, Sourceworld, to keep subscribers 
informed of additions or changes. 

Editor of Sourceworld and director 


иитии М revu, usi 


Г алинин cain anc 
VÀ "iouis Ше тшш илы ютеп ине. 


— Prud 
ee late ie der 


[1] 


page, depending on the system) for quicker operation once 
you become used to it. In reality, you're connected through a 
host computer system, such as Tymshare, which routes the 
data and allows many people to “share” a data computer. 


of corporate communications for the 
Source is Noel Tyl. I visited him at 
the Source headquarters in McLean, 
Virginia. 

“Welcome,” he said as I entered his 
office. "Be right with you. Just an- 
swering some mail." 

As he spoke, his fingers jumped over 
the terminal keyboard on his desk. 
"Sometimes I get as many as 30 let- 
ters a day," he said. "I try to answer 
them all, but some I must pass on to 
our customer service people." 

"There!" he said, hitting the last 
button to send his electronic reply 
back to a subscriber. "That's it for 
now, but the system tells me I've got 
four more letters waiting for me. Time 
for that later." 

Electronic mail [PS, Sept] is just 
one of the additional features of a com- 
puter-operated communications sys- 
tem. It allows anyone to send letters to 
anyone else—either directly through 
the system or through a mail service 
that automatically delivers a tele- 
gram within 24 hours. It will go the 
other way, too. 

"Suppose you're at the airport," said 
Tyl, "and you want to give a message 
to your wife, who's not home at the 
time. Just get to a phone, call the 
Source using a toll-free number, and 
dictate the message to one of our peo- 
ple. When your wife gets home and 
'signs on' to the Source, the system 
tells her there's а message—and а 
typewritten copy of what you told us 
at the airport appears on her 
screen.” 

Except for the terminal, Tyl's office 
was surprisingly void of computer 
wizardry. Papers to be shuffled were 
on his desk, “people” pictures covered 
the walls, and ordinary clocks told 
the time—not a printout in sight. 

Continued 
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“I don’t know an RS-232 from a 
magnetic-tape drive,” said Tyl, “and I 
don’t want to. We're not offering a 
computer—that’s just two boxes that 
look like refrigerators. We are offer- 
ing an incredibly easy-to-use service. 
It’s for everybody.” 

Before Tyl could finish, his phone 
rang. On the other end was a man 
from Indiana who had heard about the 
Source and wanted to know more. 

“Give me a test,” said Tyl. “What 
would you like to know?” 

There was a moment of silence be- 
fore Tyl began striking the keyboard 
again. "Let me get this straight," he 
replied, now trying to balance the 
phone between his shoulder and 
cheek. "You want to know what 
planes fly between Tel Aviv and Cairo 
between noon and 3 p.m., right?" 

Within seven seconds (yes, I timed 
it), Tyl began reading off the data 
from the screen to his caller. It includ- 
ed everything from flight numbers to 
the food that was being served. 

Obviously, not everyone will get an 
answer in seven seconds. How well 
you do depends on how familiar you 
are with the system—as I found out. 


Logging in 

Although these systems may be 
friendly, they don't smile much unless 
they know who you are. You're given 
passwords and numbers that must be 
used in exactly the correct order or the 
computer assumes you're trying to get 
free information. 

ILLEGAL PASSWORD, were the words 
across the screen on my first try. It is 
truly not comforting to have a comput- 
er tell you that you're a thief; stealing 
computer time is illegal—a jailable of- 
fense. Would this thing call the FBI's 
computer? Would I hear sirens at my 
front door in moments? 

PLEASE CALL YOUR SERVICE REPRE- 
SENTATIVE. Click. 

"Thank goodness," I thought. All it 
did was hang up on me. My problem: 
One of the numbers I was given was 
wrong. That's understandable, since 
the sequence makes remembering 
your car registration number seem 
simple. 

Once logged into the system, how- 
ever, it can overwhelm you with help- 
fulness. 

BALL SCORES, I typed after giving 
the command to get into the UPI news 
service, figuring I'd see how the Yan- 
kees were doing. 

UPI NEWS SUMMARY, came the reply. 
BALL SCORES—MEXICO CITY. 

Wait a minute. Mexico? No. STOP. 
QUIT, I typed. All in vain. Twenty 
minutes later (it seemed) the display 
of statistics covering ball games in 
Mexico finally stopped. I had learned 
a little about being more specific in 
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my requests—and a lot about baseball 
in Mexico. 

EINSTEIN, I typed, figuring you can’t 
get more specific than somebody's 
name. Wrong again. What I got was a 
review of a new book, Home Before 
Night—Memories of an Irish Time and 
Place, in which he was referenced. 

EINSTEIN, I tried again. 

My next 10 minutes were spent read- 
ing a biography of Sigmund Freud, 
which, to my misfortune, compared 
him to Einstein. If this was the begin- 
ning of the electronic information age, 
I was ready for a good book. 

EINSTEIN, DAMN IT! I typed, as I now 
found myself talking out loud. 

SLAVE ABORT, came the response. 
BAD PASSWORD. Oh, well, I didn’t want 
to know about him anyway. 

Although your first few hours with 
these systems could be a bit frustrat- 
ing, it’s not long before you catch on 
and begin getting what you want. It 
wasn’t long before my wife began us- 
ing the system to get real-estate infor- 
mation and my five-year-old daughter 
started playing some of the games. 

I also got to “talk” to other users on 
the Source’s “Chat” program and Mi- 
croNET’s clever “CB simulation” pro- 
gram. (It turns your terminal into a 
40-channel CB set that lets you tune 
individual channels for other people 
on the system.) These programs let 
you communicate with anyone else— 
anywhere in the country. You type 
what you'd like to say on the key- 
board, and the response comes out 
on your terminal. It's fun, but not fast. 
In a 20-minute conversation I had 
with someone in Boston, we ex- 
changed only about 10 short para- 
graphs each. A phone call would have 
been quicker. 

Some of the data banks I got into 
(either on purpose or by accident) 
brought up some interesting ques- 
tions for the future of home informa- 
tion systems. 

For example, if you want to take a 
trip, there's a travel agency on line 
that will help you with all kinds of 
information. But before getting it, you 
must sit through a short message giv- 
ing the agency credit for the data. Un- 
derstandable, but that's a commer- 
cial! Will Budweiser sponsor future 
ball scores? Could Gallo bring you the 
latest wine list? Will Phillips Milk of 
Magnesia present local restaurant 
guides? 

Another feature of these systems is 
a “bulletin board" —you can buy or sell 
things, make dates (the Source's pres- 
ident's son made his first date over the 
system), or just post anything you'd 
like other users to know. The first 
time I “looked” at the bulletin board, I 
got: PUT JOHN ANDERSON ON YOUR BAL- 
LOT. It was a political boost put there 


by the "Anderson for President" head- 
quarters. Could Carter demand equal 
time? Should Anderson pay for his? 

Could all of that mean future gov- 
ernment control by, perhaps, the FCC 
or FTC? Naturally, with anything so 
new, there will be lots of questions— 
and problems—to work out. What 
makes this unique, however, is its 
overwhelming potential. Like TV, it 
could actually change the way an en- 
tire nation thinks. 


What's ahead? 


There are literally thousands of pro- 
grams and data bases available on 
these systems, ranging from games to 
language-learning to stock ques- 
tions—too many, in fact, to even try to 
list here. Right now, between the 
Source and MicroNET, you can get 
news headlines from a dozen national 
papers and the UPI and AP wire 
services. MicroNET alone has more 
than 30 other newspapers just waiting 
to add info to the system. The Source 
is presently negotiating for magazine 
material as well, and is working close- 
ly with the government on a bill to cut 
paper waste in the U.S. 

Future newspapers and (gulp) mag- 
azines may not come to your front 
door—they may very well be on your 
home computer screen instead. And 
they will be written by writers at 
home, who will then send their elec- 
tronic copy to editors on the system. 

Clothes, food, and gift shopping 
may all be done from your video 
screen (a gift-shopping guide is al- 
ready available on the Source). Door- 
to-door salesmen may never leave 
their homes—and you'll be able to re- 
ject their pitches by just turning off 
the screen. The U.S. mail may never 
get another letter to lose. Bank tellers 
may never see another human being. 
Cash—and credit cards—may become 
obsolete. And “rush hour” may be- 
come a dream of a bored traffic cop. 

Am I dreaming? Perhaps. But per- 
haps not. Keith Fuller, president of 
the AP, said there are two main views 
of these systems: “One, that electronic 
delivery is the future knocking at the 
door; and the other, that electronic de- 
livery to the home is a disaster hunt- 
ing a victim." But he added: "We're 
going to find out which." 

The Source's Tyl has already made 
up his mind about the future of home 
info services: "Not long ago, when you 
got a hotel room, you looked for a TV 
set. Soon, you looked for a color TV. 
Someday—and it won't be very long 
from now—you'll look for a computer 
terminal." us 
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hits your workshop 


Electronic drill press (above) displays rpm 
(shown) or hole depth. Electronics control 
speed in three portable tools (below, left 
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to right): %-in. drill, scrolling jig saw, and 
13-mm (% in.) drill. All three have detach- 
able 10-ft. cords. 


Automatic speed and 
overload controls plus 
digital displays are some 
of their advantages 


By RICHARD STEPLER 


Ever wonder how deep the hole is 
while you're drilling it? Black & Deck- 
er's electronic drill press shows you on 
a digital display that's accurate to 20 
thousandths of an inch. And that's not 
all this revolutionary bench tool can 
do: 

® Touch a button and the digital 
display shows speed: 499-900 rpm in 
the tool's heavy-duty setting, 
1200-2700 in light duty. (You select 
from 12 speeds in all, by pressing the 
tool's touch-pad controls.) 

© A "Speed Keeper" feature main- 
tains a preset speed under varying 
load conditions. That's because feed- 
back circuits sense when more power 
is needed. 

* "Ramp Speed" gradually shifts 
speed electronically. That means no 
jolts to the workpiece when you start a 
hole or change speeds. 

* Use the incorrect speed or im- 
proper drilling pressure for extended 
periods, and the word LOAD flashes on 
the display, alerting you to a possible 
motor overload. When an excessive 
load occurs suddenly, "Power Halt" 
Shuts off the tool automatically. 

* The electronic drill press doesn't 
forget, either. The microcomputer re- 
members and displays the last speed 
used when you've finished. 

Price of the model 9413 drill press 
will be in the “$180-$200 range," ac- 
cording to a Black & Decker spokes- 
man. You'll see it in stores beginning 
in January 1981. (And watch for a test. 
report in a future issue of POPULAR 
SCIENCE.) 

The drill press isn't the only innova- 
tive tool from Black & Decker this 
year. The company also offers three 
portable power tools that use electron- 
ics to make them smarter. 

© A 13-mm (% in.) reversing drill 
has all the features of the drill press, 
except speed and depth display. Its 
price: $110-$120. 

© А %-іп. variable-speed reversing 
drill uses a feedback circuit to in- 
crease or decrease power to maintain 
rpm under varying loads. Price of the 
tool (which B&D could have called a 
10-mm drill but didn't): about $50. 

* Anda variable-speed scrolling jig 
saw also automatically compensates 
for varying loads as you're sawing. 
Price: about $80. 

Manufacturer's address: Black & 
Decker, 701 E. Joppa Rd., Towson, 
Md. 21204. йз] 
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Noise shield 

Plastic noise-barrier panels 
shield German homes from 
traffic noise on nearby high- 
ways. The polyester-resin 
panels, reinforced with glass 
fiber, have good sound-ab- 
sorption properties and resist 
weathering, according to 
Bayer AG, Leverkusen, West 
Germany. 


Truck airfoil 

Kinfoil doesn't push air aside 
like other truck airfoils, says 
Diversco, Inc. (Box 2748, N. 
Canton, Ohio 44720). The de- 
vice's air outlets are smaller 
than the inlets, creating a 
high-velocity air screen that 
reduces drag and boosts 
mpg, the firm says. 


Le Turbocar 

Le Car becomes Le Turbocar. 
This 160-hp turbocharged 
version of Renault's best-sell- 
ing R5 sells for about 
$29,000. The two-seater ac- 
celerates to 60 mph in about 
six seconds, Top speed: 124 
mph. Fuel economy is said to 
be 31.4 mpg at a steady 55 
mph. 


Microfilm indexer 
Three sizes of marks that are 
applied to microfilm edges as 
documents are recorded can 
make retrieval of information 
more efficient, says Kodak. 
To retrieve a document at 
high speed, an accessory to 
Kodak's 750 microfilmer sys- 
tem counts the marks and 
stops at the image. 


Porsche turbo 

A beefed-up two-liter turbo- 
charged engine in the 
Porsche 924 Carrera GT hot 
rod delivers 210 hp—40 per- 
cent more than the normal 
European version—for 150- 
mph-plus capability. Fatter 
tires help handle the power, 
while a new front airfoil con- 
tributes to the car's 35-mpg 
economy. 


Power glider 

The Gypsy is a powered glid- 
er you assemble from a kit in 
100 hours, says Weedhopper 
of Utah (Box 2253-A, Ogden, 
Utah 84404). Its 25-hp Chotia 
engine weighs just 32 Ibs.; 
total aircraft weight is only 
165 Ibs. A kit for the single- 
seat Gypsy is $2995. 
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Reflective tape 


Jogging at night? You'll be 
more visible to motorists 
with Relexite trim on your 
warm-up suit. The highly re- 
flective add-on material, in- 
troduced by Pilgrim Indus- 
tries, is available in 10 "fash- 
ionable” colors. Pilgrim 
made the woman's two-piece 
suit; Loom Togs made the 
man's. 


Exercise wheel 

Walk on water or roll across 
snow"or sand as you exercise 
with a Wonder Wheel. The 
94-in.-high wheel has dual 
rubberized-nylon fabric infla- 
tion chambers. Price range: 
$695-$725. Tryton Inc., 300 
E. Pleasant St., Churubusco, 
Ind. 46723. 


Royal hydrofoil 

HMS Speedy, a hydrofoil 
built by Boeing for the Unit- 
ed Kingdom's Royal Navy, 
started North Sea patrol duty 
in June. The vessel, a spinoff 
of passenger hydrofoils [WN, 
Dec. '75], has low-speed die- 
sel engines, plus gas turbines 
for foil-borne speeds of up to 
50 knots. 


\Nhats New 
IN 


PHOTOGRAPHY 


BY E. Н. ORTNER 


MACRO 480 


E E 
22181) 8554 


Compact zoom 
Maximum aperture changes 
with focal length in the new 
SMC Pentax 40-80-mm zoom 
lens: It's a fast f/2.8 at 40 
mm, fi4 at 80 mm. A macro 
setting gives it close-up capa- 
bility. The lens weighs 13.9 
ounces and measures three 
inches in length. List price: 
$260. 
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72-frame processor 
Now that Ilford offers a 72- 
exposure 35-mm b&w car- 
tridge [""Viewfinder," Aug.], 
how do you process it? With 
Iiford's plastic Autowinder 
reel ($8.90), which fits any 
standard Nikor-type tank, or 
with Ilford's stainless-steel 
reel ($18) and crank-operated 
film loader ($41). 


Fast focuser 

The squeeze-release fast-fo- 
cusing Novoflex is back on 
the U.S. market again, now 
in the compact System C ver- 
sion. The German-made 400- 
mm #5.6 lens and follow-fo- 
cus triggered pistol grip are 
$1350. U.S. distributor is Aet- 
па Optix, Island Park, М.Ү. 
11558. 


Pro bag 
All the gear a working pro 
needs (and can carry) fits 
into the Tough Traveler Su- 
per Pro Bag, made by Simon 
Associates (1019 Trillium 
Lane, Mill Valley, Calif. 
94941). It holds three camera 
bodies, eight lenses, accesso- 
ries, and film. A tripod hangs 
underneath. It's $110. 


Audible timer 

The timing's electronic with 
the Omega CT-20 audible en- 
larging darkroom timer—with 
ranges from 0.1 to 99 sec- 
onds, and an audible tone 
signal every second for 
dodging or burning in. It han- 
dles enlargers up to 300 
watts, safelights to 100. 
Price: $69.95. 


Super super 8 
Special effects such as dis- 
solves, fades, animation, and 
time-lapse photography, plus 
a lens with a 15X zoom 
range (6-90 mm), distinguish 
the Bauer S 715 XL super 8 
sound movie camera. Four 
motors power it through 28 
computer-controlled modes. 
It's $2497. 
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Tilting floater 

A stable float switch, the AFS 
2000 runs your bilge pump 
without false starts—even if 
the switch is tilted at a 35-de- 
gree angle, says Atwood 
Corp. (Box A, Lowell, Mich. 
49331). The secret: a heavy- 
duty lever sealed against 
moisture and shock. Price: 
$22. 


Classy cruiser 

Can high performance mate 
with cruising comfort? The 
new 530 has both, says Pear- 
son Yachts (Portsmouth, R.I.). 
The swift 53-footer has a 
lightweight, balsa-core fiber- 
glass hull. Its spacious quar- 
ters have two staterooms 
with private heads. Price? 
$225,000 to $275,000. 


Sleek speedster 
Rather sun than sail? The 
Formula 402 SC 1 has a large 
recessed sun deck aft. The 
42-footer carries twin 
100-gallon fuel tanks for 

its two MerCruiser 330-hp en- 
gines. Foam construction 
boosts hull strength—and 
damps sound, says Thunder- 
bird. Price: $60,000-$80,000. 


Collision computer 
Hit or miss? To find out, 
night-cruising skippers enter 
color and direction of boat 
lights spotted. The Conver- 
gence Indicator analyzes 
lighting combinations and 
calculates the sighted ves- 
sel's course. Erwin, 6715 Riv- 
erside Dr., Powell, Ohio 
43065. $299. 
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BY PAUL BOLON 


Blower/vac 

An accessory vacuum tank 
on HMC's Yard Blower con- 
verts it to a sweeper for yard 
or shop. A new speed control 
adjusts air volume for flower 
beds or piles of leaves. The 
Blower costs about $55; the 
vacuum is $35. Maker: HMC, 
20710 Alamer a, Long Beach, 
Calif. 90810. 


Metric label 
Confounded by metrics in the 
shop? These pressure-sensi- 
tive stickers have millimeter 
and inch scales. Apply one to 
an adjustable wrench, and 
you can quickly gauge drill 
bits, nuts, and bolts. Three 
label sets cost $2 from Emeth 
Equity, 400 Penn Center 
Blvd., Pittsburgh, Pa. 15235. 


Glue 

Thirty-minute clamping 
produces full-strength joints 
with UGL's new woodwork- 
ing glue, the maker says. 
Maximum strength is 
achieved with overnight dry- 
ing. It's nonflammable and 
releases no harmful fumes, 
claims UGL. Price: $5.30 per 
quart. 


Light wedge 
Woodpopper 1 weighs just 
20 oz. and splits wood with 
less effort than other 
wedges, its maker claims, by 
absorbing less sledge impact. 
It's made of machined 2024 
aluminum and guaranteed 
for three years. Price: $17. 
Giesler Engineering, Box 80, 
Lenni, Pa. 19052. 


Miterer 

You can drop your portable 
circular saw (7-8% in.) into 
the Miter Maker and make 
accurate corner cuts. The 
plastic frame accommodates 
most saws and miters stock 
up to 2% in., with а 3%-in. 
cutoff limit. Price: $45. Mak- 
er: Hirsch, 8051 Central Park 
Ave., Skokie, Ill. 60076. 


Pump 

Powered by any 12-V supply, 
the 18-oz. Handi-Pump 
pumps up to 30 gal./hr., says 
its manufacturer. The pump 
kit includes 10 ft. of plastic 
hose and lead wire. Price: 
$34.95. Maker: Facet Enter- 
prises, Auto Components 
Div., Elmira, N.Y. 14903. 


Sealant 


Geocel seals windows, 
doors, or basement walls. 
The manufacturer (Geocel, 
Box 398, Elkhart, Ind. 46515) 
claims its copolymer base re- 
mains more flexible than sili- 
cone, adheres to wet sur- 
faces, and is a good emer- 
gency gasket material. Price: 
$4.09 per cartridge. 


\Nhats New 


IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Skylight 
Impact-resistant fiberglass 
double glazing and alumi- 
num frame give Sun-Lite sky- 
lights long-term, low-cost 
maintenance, claims the 
maker (Kalwall, Box 237, 
Manchester, М.Н. 03105). So- 
lar transmission is said to be 
77 percent, with thermal re- 
sistance (R-value) of 2.2. 


Central thermostat 


The Master Energy Manage- 
ment Panel controls tempera- 
ture setback for up to 10 indi- 

vidual room thermostats for 

electric-heated homes. The 
panel can also regulate air 
conditioning, water heaters, 
and lighting. Price: $260 from 
Therma-Ray Mfg., Box 516, 
Old Saybrook, Conn. 06474. 
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Oil meter 

Fuel Minder's digital display 
will read out oil consumption 
in dollars or gallons while 
the burner is on, says the 
maker, or even keep track of 
| season total. It requires по 
FUEL MINDER electrical or plumbing con- 
nections on burner. Price: 
$59.50 from Crestline, Box 
127, South Walpole, Mass. 
02071. 


Portable heater 


Krups’ portable fan heater 
has five thermostat settings 
to regulate either 750-W or 
1500-W output. The timer 
sets a single heating cycle up 
to 60 minutes long. An anti- 
freezing control turns the 
heater on if room tempera- 
ture falls below 36 deg F. 
Price: $100. 


Chimney sweeper 
T-fitting of Boz sweeper 
houses circular wire brush 
that cranks up and down on 
cable to clean metal pipe 
flues. T-fitting replaces elbow 
at flue bottom. Unit for six-in. 
flue up to 17 feet tall costs 
$139 from Boz, 5500 Pierce 
Park Lane, Boise, Idaho 
83703. 
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Air cleaner 

Airmax's electronic air clean- 
er removes 90 percent of air- 
borne particles and can be 
installed by homeowners, 
says the maker (Airmax, 6850 
Wynnwood, Houston, Tex. 
77008). It runs on house 
power and cleans up in 
water. It's also UL listed. 
Cost: about $250. 


\Nhats New 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Three computers 
Take your pick (clockwise 
from bottom): On the go, use 
Radio Shack's Pocket Com- 
puter ($249). At home, the 
Color Computer ($399) ac- 
cepts your programming or 
preprogrammed cartridges. 
And for the office, the Model 
Ill controls up to 345K of 
memory ($699-$4000). 


Two-channel audio 
It's not what you see that 
makes the Akai ActiVideo 

VHS video recorder so differ- 

ent—it's what you hear. The 
deck records two separate 
audio tracks. Use it for taping 
in stereo or for recording 
tapes with a bilingual sound 
track. With tuner, it's $1595. 
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Built-in tape 

The Onkyo CX-70 is an AMI 
FM receiver with a differ- 
ence: Behind that pop-out 
drawer (inset) there's a met- 
al-tape cassette player, 
making it a new type of 
“multi-component” unit. 
With Dolby, timer-start, and 
mike mixer, it's $399.95. 


Hat for runners 

If you're tired, stop jogging. 
But if you're just tired of jog- 
ging alone, put on the Radio 
Hat from Edsujo Inc. (3716 
Waverly Ave., Seaford, N.Y. 
11783). News, weather re- 
ports, or music plays through 
an earpiece to keep you com- 
pany. Weight: 7.5 oz. Price: 
$15.90. 
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Sounding off 

Program sound effects, mu- 
sic, or even a voice on this 
new Ohio Scientific computer 
(1333 Chillicothe Rd., Aurora, 
Ohio 44202). It's BASIC lan- 
guage makes it easy—its ba- 
sic price makes it possible: 
$479 (8K RAM, disk avail- 
able). 


Smart car radio 
Don't push the buttons on 
Clarion's car AMIFM cassette 
player—it automatically picks 
and plays up to 10 different 
stations for you. A program- 
mable memory holds the fre- 
quency of your favorite sta- 
tion and the time at which 
you'd like to hear it. The PE- 
959 is $899.95. 


Whats New 


FOR YOUR CAR 


BY ED JACOBS 


Buffer/polisher 

The Craftsman buffer/polish- 
er's elliptical action is said to 
prevent swirl marks and 
burns. The two-speed unit is 
designed for polishing 
chores, wax application, and 
buffing. With three buffing 
pads, it costs about $60 from 
Sears. 


r 


Emergency light 
Streamlight's SL-20 20,000- 
candlepower rechargeable 
flashlight has a fully ma- 
chined extruded-aluminum 
case, Lexan lens, and quartz- 
halogen bulb. It's $95, with 
charger and nicad batteries. 
Streamlight, Inc., 1030-P W. 
Germantown Pike, Norris- 
town, Pa. 19403. 


Instant rack 


The flexible plastic load bear- 
ers of this carrier mount on 
your roof or trunk at the 
spacing your load requires. 
Adjustable straps hold them 
on; D-rings secure your car- 
go. Autolux Accessories, 33 
Hallgate, Doncaster, S. 
Yorks., EN1 32T, England. 


Back massager 


Plug Driver Reviver into your 
vehicle's cigarette lighter, slip 
the cushion behind your 
back, and you'll get a fatigue- 
relieving massage, according 
to G2 Enterprises, Inc., 255 
W. 90th St., New York, N.Y. 
10024. An extension cord al- 
lows rear-seat use. Price: 
$32.50. 


Amplifying aerial 

A preamp in the base of this 
antenna improves the signal- 
to-noise ratio and reduces 
cross modulation, says its 
Dutch maker. It comes in 16- 
in. manual or 39-in. power- 
extended models. Philips 
Gloeilampenfabriken, Car Ra- 
dio Dept., Building SFF2, 
Eindhoven, Holland. 
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Probing 


pollution 


with lasers 


By ARTHUR FISHER 


Problem: Suppose you had to analyze 
the stuff spewing out of a dozen 
smokestacks all at once, all situated 
within a one-mile circle, but couldn’t 
afford to install monitoring equip- 
ment at that many sites? 

Solution: Just use one analyzer at a 
central lab, and connect it to the re- 
mote sites by an ingenious system of 
light pipes carrying laser beams. 
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The new system, called a Remote 
Fiber Fluorometer (RFF) has been de- 
veloped by a team of chemists headed 
by Dr. Thomas Hirschfeld at Califor- 
nia’s Lawrence Livermore National 
Laboratory. A single RFF can mea- 
sure pollutants in samples up to a 
mile away, replacing a multitude of 
expensive instruments, with a poten- 
tial saving to government and indus- 
try of millions of dollars. It works like 
this: Laser light speeds down a glass 
optical fiber from the central lab to 


the specimen being sampled. It causes 
the specimen to fluoresce, as in the 
photo. The fluorescent glow travels 
via fiber back to the lab, where instru- 
ments determine the nature and con- 
centration of a chemical from the color 
and intensity of the light emitted. 

Besides monitoring pollution, the 
remote system could be valuable any- 
where chemical analysis is needed in 
a hostile environment, for example, 
inside the radioactive core of a nuclear 
reactor. 


Ready your 
snow thrower 


to get the jump on winter 


Follow these expert tips 
and be set for early storms 


By E. F. LINDSLEY 


Approaching winter with the assump- 
tion that you can just fire up your 
snow thrower when the first snow 
falls could net you a rude surprise. 
Here are pre-season service tips from 
my experience, plus advice from Ja- 
cobsen experts. 

Before doing anything, carefully 
read your owner’s manual. Become 


Adjust height of collector housing to clear 
gravel, crushed stone, or rough surfaces 
by placing on a board and lowering skids 
(top left). Grease collector shaft to prevent 
rusting or binding (top right). Apply SAE 
30 oil to drive-chain side plates until it 


thoroughly familiar with controls and 
operating procedures—especially how 
to stop the unit and disengage the 
drive and augers or paddles. 

Now give your machine a complete 
inspection. Be certain that everything 
rotates freely, that there are no bro- 
ken or damaged parts, and that all 
controls are properly adjusted and op- 
erating. Make sure that shear bolts, 
engine-mounting bolts, and other fas- 
teners are properly tightened, and be 
certain that the engine-stop circuit is 
intact. Don’t overlook interlocks. 

Proper lubrication is important be- 


soaks each roller and shaft (as with Ja- 
cobsen at lower left). Particles bridging 
spark-plug gap (middle right) can prevent 
starting and must be cleaned away. Re- 
place plugs that have eroded electrodes 
or heavy carbon deposits (lower right). 


fore and during the season. Apply gen- 
eral-purpose grease to the discharge- 
chute sliding area, chute-retaining 
washers, sprocket, sprocket bearing, 
universal joint, and traction-drive 
gears. When remounting or replacing 
collectors, remove and coat the collec- 
tor shaft, bushings, and inside cups of 
the retainers. Reinstall carefully. 

Apply SAE 30 oil to pivots for the 
speed-control arm, traction-clutch rod, 
speed-control linkage, traction clutch 
and springs, impeller-collector clutch 
and springs, and idler pulley. Lube 
the throttle cable by dropping oil 
along the conduit or rubbing with an 
oil-saturated cloth. 

On a four-cycle engine, check the 
crankcase-oil level. On a two-cycle en- 
gine, you must premix oil and gaso- 
line—a two-cycle oil, though; automo- 
tive oil is certain to cause trouble. 
Check your manual for oil quantity, 
type, and change interval. 

To prevent snow and ice buildup on 
moving parts, spray wax or silicone 
inside the collector housing, impeller- 
discharge chute, and deflector. 

If you left fuel in the machine last 
winter, remove it, flush out any resi- 
due with fresh fuel, and try to start 
the engine. If it won’t start or cuts out, 
your carburetor and fuel screens and 
strainers may be gummed up. If you're 
not a mechanic, see your dealer. 

Even if the carburetor is perfect, the 
engine won't start without a healthy 
spark. Remove the spark plug, recon- 
nect the high-tension lead, and rest 
the plug so it contacts bare metal on 
the cylinder head. With the ignition 
on, you should get a good spark when 
you crank the engine. If you get no 
spark, be certain you're not overlook- 
ing an interlock. If the plug looks 
worn or fouled (see photos), install a 
new one of the proper type (check your 
manual). If that doesn't cure the prob- 
lem, see your dealer. 

Fuel carefully with an approved 
container—outdoors and never while 
smoking—and wipe up any spilled 
fuel. Never add fuel to a hot engine. 

When the engine is running well, 
check all controls for smooth, positive 
action. Where controls tighten a drive 
belt, a simple screw adjustment in the 
control rod will tension it properly. 
(Remove the spark-plug wire before 
any maintenance. If the belt is 
cracked, glazed, or frayed, get the cor- 
rect replacement, not a fractional- 
horsepower type. 

Now that you're ready to go, inspect 
the work area; remove all foreign ob- 
jects, and mark hidden obstacles. Dis- 
engage all clutches and shift into neu- 
tral before starting. Use a grounded 
three-wire outlet for electric drive 
units or starters. Never use a three- 
prong "cheater" plug. 
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PS leisure-home plan 


Sun-room 
chalet 


By AL LEES 


Whether you build near the ski slopes 
or on a lake shore, you'll appreciate 
this energy-conscious design from 
Home Building Plan Service, in coop- 
eration with the Western Wood Prod- 
ucts Assn. It snugs a sun room next to 
the living area. 

Remind you of the old adage, 
"There's nothing new under the sun"? 
The current rage for integral solar 
bays in new houses echoes past expe- 
rience with solariums and lean-to 
greenhouses. Only now we do it to 
save fuel. As shown in the exterior 
rendering and the cutaway (both de- 
picting the south face, though from 
different angles), the sun room is 
glazed on south and east exposures, 
with skylights overhead to act as a 
passive collector. Heat from the 
warmed air is stored in a masonry 
floor of field stone or quarry tile. Dou- 
ble-glazed, wood-framed patio doors 
(set in a masonry partition wall) slide 
to regulate the flow of warm air into 
the living area. 

Note that this living area can be 
further warmed by an airtight wood 
stove, with the flue pipe left exposed 
for maximum effect of radiant heat. A 
heat-circulating fireplace could occu- 
py the same space as the stove. 

Solid-board paneling and siding 
take advantage of wood's natural in- 
sulating qualities, and substantial 
wall and ceiling insulation is specified 
on the plan sheets. 

The home's main entry is on the 
north side. A hall flanked by the 
downstairs bedrooms and bath leads 
into a spacious living room with a dra- 
matic cathedral ceiling slanting down 
toward the glass roof of the sun room 
beyond. Upstairs, the master bedroom 
(with its private bath and walk-in 
closet) overlooks this light-bathed 
space by means of a railed opening. 
The master bedroom also boasts its 
own south-facing window, shaded 
from high summer sun by a roof pro- 
jection. There are no windows on the 
west, only small ones on the north. 

The attached garage gives direct ac- 
cess not only to the kitchen, but to the 
large wooden deck (note passageway 
at the left in the cutaway drawing). 
This deck tucks in under the master 
bedroom and is further sheltered by 
that roof overhang. [6] 


Electronic garage lock 
you can build in 30 minutes 


If you have a garage-door opener, you 
can gain easy access inside without 
keys or transmitter. The secret is a 
small box with 10 push-button 
switches that can be mounted outside 
your garage door. When the right but- 
tons are depressed simultaneously, 
the door will open. 

The 10 switches are all either “nor- 
mally open” types (like most switches) 
or “normally closed” types. Normally 
closed switches break the circuit, 
rather than complete it, when the but- 
ton is pushed. With a mixture of both 
kinds of switches, you multiply the 
odds against picking its code, as with 
any other lock. 

Any metal or plastic box can be used 
to house the switches. Both box and 
switches can be purchased at any elec- 
tronics store. 

After drilling holes in the box for 
switches, you must choose the number 
and location of the active buttons. The 
strongest combination for security is 
five active buttons. But pressing five 
can be awkward. An ideal combina- 


Electrical push-button lock is mounted in 
a highly visible position on the door cas- 


SPOT OF PAINT 

FOR LATER 
IDENTIFICATION 
N.O.* NORMALLY OPEN 


REAR VIEW OF BOX COVER 
WITH SWITCHES MOUNTED 
N.c.= NORMALLY CLOSED 


tion seems to be three or four active 
buttons and six or seven normally 
closed. 

Mount the active buttons on the 
cover and mark them with a spot of 
paint on the inside of the box, then 
mount the remaining switches. Solder 
bell wire from switch to switch. Drill 
holes in the box corners for mounting 
screws, and a %-in. hole in the back for 
connecting wires. 

Disconnect the power to the door 
opener and run bell wire from its low- 
voltage terminal screws to the box. 
These terminal screws are usually on 
the rear of the opener with one or 
more wires already hooked up for in- 
side switches. After connecting the 
bell wire to the terminals, connect the 
bell-wire leads to the first and last 
button switch. 

Now turn on the power and test 
the unit. The door should open as if 
switched from inside. Finally, mount 
the box or set it flush to the garage- 
door casing for more protection.— 
Chris Propst 


ing. Door opens only if "active" buttons 
are pushed simultaneously. 


АП push buttons 
are wired in series 
(left) and circuit is 
completed to ter- 
minals of door 
opener with bell 
wire. Lock is handy 
for children since it 
doesn't need keys. 
Box can mount 


TYPICAL 
PUSH-BUTTON 
' 


DOOR 
OPERATOR | flush on jamb for 
LÀ more protection. 
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Costly 
walicoven 


— how to hang 


them 


without goofs 


With careful preparation, you can create 
striking, professional-looking interiors 


By SUSAN RENNER-SMITH 


“It was agony hanging that foil,” my friend said when I 
complimented him on a handsome dining-room accent 
wall. “The stuff is scratch-prone, so you can’t smooth it 
down with a wallpaper brush. And,” he added, “it’s almost 
impossible to get the bubbles out.” 

The job would have been easier if my friend had used a 
lining paper and had “dry-hung” the foil. These are just 
two of the tricks professionals use to hang expensive, hard- 
to-handle wall coverings like those listed at right. 

A lining paper provides a smoother surface than even 
perfectly scraped, spackled, and washed walls can offer. 
Stan Warshaw of the School of Professional Paperhanging 
in Rutland, Vt., advises hanging the lining paper vertical- 
ly, using the same adhesive you'll use for the wall hanging. 
To avoid bulkiness, cut lining paper % inch short of corners 
and baseboards and leave ',-in. space between seams. Let 
the lining paper dry at least 24 hours. 

Handling temperamental foils is easier if you "dry- 
hang" them—that is, paste the wall instead of the sheet. 
Apply paste to a space as wide as two and one-half sheets, 
and let it get tacky. Warshaw suggests rerolling the sheet 
up from the bottom so the top of the roll can be put at the 
ceiling. Then align one edge with a predrawn plumb line 
until about three-fourths of the sheet is positioned. Press 
edges down with a clean seam roller or fingernail. You can 
smooth with a clean, short-bristled brush covered with a 
damp dish towel to prevent scratches. 

What about those bubbles? Experts at Reed Wallcover- 
ings in Atlanta have a simple fix. Poke the needle tip of a 
syringe into the bubble and inject a small dose of water to 

[Continued on page 138] 


Grasscloth-covered walls won't have startling shading differ- 
ences if you follow the hanging sequence in the diagram at right. 
First examine the run or shade numbers on each roll. If these are 
different, arrange rolls in order, from lowest to highest number. 
Cut a sheet from the first roll and hang it at ап inside corner. Hang 
the next two sheets from this roll on the adjacent wall. Then hang 
two sheets from roll number two next to the single panel from 
roll number one. Continue in the order shown. The colors on the 
walls will blend together, even if there are subtle variations be- 
tween sheets. 
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Paper-backed vinyl 
and Kraft paper 


Heavyweight fabric: 
backed seet vinyls 


and flocks 
Textiles, including 
felt and burlap 
Grasscloth 

Cork (Use а mix of 
two adhesives) 


To make sure new covering will adhere smoothly, pretreat walls 
with a wall size that's compatible with adhesive (see table, 
above). If there’s even a remote chance of mildew, use an adhe- 
sive “fortified” with a fungicide. For nonbreathing coverings, 
such as foil and heavy vinyl, also mix a tablespoon of Lysol into 
each bucket of adhesive. Adhesive's chemical action may cause 
flaking or peeling, so avoid getting it on front of material. 


before hanging difficult and ex 
wallcoverings such as foil 


Post lamp 
and mail 


adds touch of class 


By PAUL BOLON 


JULIA LUNDY STURDEVANT AND 
RALPH CEREGHINO, DESIGNERS 


Architects are often dissatisfied with 
ordinary fixtures around their 
homes—inside or out. Julia Sturde- 
vant, a landscape architect in Port- 
land, Ore., is no exception. She saw no 
reason to stick a traditional mailbox— 
a 4x4 with a galvanized metal box on 
top—out in front of her contemporary 
home. 

Her solution was an elegant design 
that combines a mailbox, an outdoor 
light, and a newspaper box in one 
project. The lamp and mail center was 
built of Douglas fir that was stained 
and sealed. Underground wiring for a 
low curb light was already in place, so 
it was only necessary to set a concrete 
footing and extend the wire and con- 
duit up between the posts to the fix- 
ture (see drawing on facing page for 
construction details). Then the posts 
and wood parts were assembled 
around the conduit and secured to the 
footing. 

Note that custom-built mailboxes 
require prior approval from your local 
postmaster before you can substitute 
them for existing types. Boxes are 
generally 3%-four feet above the 
roadway (not the top of the curb), but 
its a good idea to check with your 
postmaster for an exact height and 
also what, if any, street or box 
numbers need to be inscribed on the 
side of the box. Гын) 


The appearance is striking, yet lamp and 
mail center (top left) blends with sur- 
roundings because of all-wood construc- 
tion. Major frame pieces are shown at left 
before assembly, except for decorative 
chamfers to be cut on posts. Wiring for 
light comes from house via underground 
conduit; switch is in house. Light bulb is 
changed by removing peaked cap. Photos 
by Western Wood Products Assn. 


42°46" 


REGULATION 
BOTTOM OF BOX TO ROAD 


SIDE 
ELEVATION 
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FRONT 
ELEVATION 


COPPER 
OR BRONZE 


PORCELAIN 
LIGHT 


% LAMP SECTION 


Backbone of lamp post is two full-length 
4x4's secured by galvanized straps em- 
bedded in concrete footing. Dadoes for 
conduit are routed in post's mating faces; 
decorative chamfer is also routed. Boxes 
fit in notches in tall posts, and are also 
supported by crossmember atop third, 
short post. Light socket is special porce- 
lain model for outdoor applications. Cop- 
per or bronze louvers are cemented in 
Slots with small amount of exterior-type 
epoxy. Box sides and back are rabbeted 
together and screwed to posts and cross- 
arm support. Check with local postmaster 
for height from road to box bottom. 


Install your own 
mini-blinds 


Venetian blinds have always been a 
practical idea. They let you have as 
much or as little sun as you want by 
adjusting the angle of their slats. But 
conventional-size slats may pose a 
problem: Open them a little, and you 
don’t get enough sun; a little more, 
and you get more than you want. 
Mini-blinds from Kirsch Co. (Stur- 


First step for installing mini-blinds: Mea- 
sure your window. If you want the blinds 
to lap the window casing, measure the 
area you want them to cover. A good 
gauge is to add three inches to the width 
of the window itself. 

If you want blinds to fit inside, measure 
window width at the top, center, and bot- 
tom (1). Use the narrowest measurement 
to determine actual blind width. For 
length, measure the inside of the window 
from top to bottom. If you want the blind 
to clear the sill, subtract Y inch. 


gis, Mich. 49091) might help solve 
that problem. Their slats are only one 
inch wide, and will fit any width win- 
dow from 10 inches to 11 feet. Kirsch 
also claims they fit hard-to-reach 
corner and bay windows, and could be 
used as room dividers or pass- 
throughs, too. 

Like conventional blinds, mini- 
blinds can be ordered with two-tone 
slats—room-colored inside, alabaster- 
colored on the window side. That exte- 
rior color reflects sunlight and helps 
keep the room cool in summer. The 
photos below show you how to install 
mini-blinds, without special tools or 
skills.—Harriet Brown 


When you have selected a blind, posi- 
tion and fasten brackets in the upper in- 
side corners of the window frame (2). (For 
wider blinds, use supports in the center of 
the window, as well.) 

Open the blind so the slats stack verti- 
cally (3) and slide the blind into the brack- 
ets and supports. Slip the control wand 
into the eyelet of the hanger on the head- 
rail of the blind (4). (Control wand re- 
places the string-and-pulley arrange- 
ment found on conventional Venetian 
blinds.) 
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DAY 


on car care 


Day’s book How to Service 
and Repair Your Own Car 
has been published in an 
updated edition at $14.95 
by Popular Science Books. 


Trouble-shooting 
your cars 


startin 
9 


If your car won't start, you 
can probably pinpoint and 
fix the problem at home 


By RICHARD DAY 


Few automotive problems leave you 
flatter than a no-start. Sometimes the 
blame falls squarely on your car’s 
starting system: battery, cables, 
wires, switches, starter motor, and 
starter drive. If you're certain the 
problem lies there—and is not an igni- 
tion or fuel problem—here’s what to 
do: 

Even if you’ve assembled an excep- 
tionally well-equipped maintenance 
shop, you'll never be able to make all 
ofthe starting-system checks a profes- 
sional garage can. But there are many 
you can tackle. 
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Begin at the battery; it causes most 
starting difficulties. The battery 
should have at least a 75 percent 
charge (1.230 specific gravity). If you 
can take hydrometer readings of indi- 
vidual cells, all should be within 50 
points (0.050 sp gr), from highest to 
lowest. 

Do you have a maintenance-free 
battery, without cell access? Run a 
load test with a battery-starter tester 
(BST). Or use the car's starting sys- 
tem along with a BST. The battery 
should show no less than 9.6 volts un- 
der load, after 15 seconds of loading at 
triple its specified ampere-hour rat- 
ing. Tested with the starter running, 
the battery should crank the engine 
for 15 seconds without falling below 
9.6 volts. A battery that passes both 
hydrometer and load tests is okay. 

A maintenance-free battery with a 
state-of-charge indicator can be 


checked, without cell access, for 
charge and internal conditions. When 
no green appears on a Delco-Remy 
battery's indicator window (yellow on 
a Mopar), it's time for a charge. When 
a Delco's window is light colored or a 
Mopar's is black, it should not be test- 
ed, charged, or jump-started. Replace 
it. ` 


If the battery checks out, clean its 
posts and cable terminals, and see 
that the terminals are tight on the 
posts for good current flow. 

As you proceed through the follow- 
ing checks, make a careful visual in- 
spection of the starting system, look- 
ing for loose connections, broken or 
dangling wires, and corroded termi- 
nals. 

Headlight test. Turn on your head- 
lights, which should be as bright as 
normal. Now try to start the engine. 

Continued 


THE AFFORDABLE HOME COMPUTER 


When PMC-80 was first 
introduced to the United States, 
the response was overwhelming! 
The Computer World was 
ASTONISHED at the QUALITY 
as well as the PRICE. In fact, the 
PMC-80 has almost all the 
features of America's best selling 
computer, the TRS-80, but with a 
price tag of $200.00 less! 
(SIMUTEK'S price is $250.00 less!) 
Microsoft's Level Il Basic and 
16K Memory. 

Another reason for all the commotion 
is that the PMC-80 uses the same, easy to 
learn, LEVEL Il BASIC language that the 
TRS-80 uses! What does this mean? It 
means that the PMC-80 can run all the 
1000's of programs that have been 
written for the TRS-80 Level ІІ, 16K 
computer! Some of the programs available 
include: Flight simulation, World Champion 
Chess program, Scores of educational and 
business programs. Word processing 
programs and hundreds of other games 
and simulations. 

The PMC-80 is expandable! 

Your PMC-80 is ready to grow with 
your needs. Using a special cable, 
available from Simutek for $35.00, it may 
be connected to Radio Shack's Expansion 
interface, to give you up to 48,000 
characters of memory, up to 4 disk drives, 
addition of a telephone communication 
system, Voice Synthesizer, various printers, 
a real time clock, as well as plotters and 
other neat interfaces! As your skills with 
the PMC-80 improve, you're sure to want 
some of the ADD-ON's described above. 
(And these are just a few!) 

Save Money! Use your own 
television! 

The PMC-80 has a built in RF 
MODULATOR so you can use your black 
and white or color TV for a VIDEO 
MONITOR! A simple hook-up to your 
television's antenna connector, makes 
channel 3 your computer's video channel. 
Special Introductory Offer: 

25 Free Programs 

SIMUTEK, a leading innovator in Home 
Computer Software, is making a 
SPECTACULAR INTRODUCTORY OFFER 


ME 1R 


Comparison Chart 


Features PMC-80 TRS-80 


Microsoft's Fantastic 

Level II Basic Yes Yes 
Full 128 x 48 Graphics Yes Yes 
16,000 characters memory Yes Yes 
Tape recorder for storing 

ог retrieving programs Yes Yes 
Use your own TV (Save $$) Yes No 
Expandable to 48,000 

characters of 

in computer memory Yes 

Use TRS-80 

expansion interface Yes 

Expandable to 4 floppy 

disk drives 

(over 100,000 characters of 

storage on each one!) 

Telephone Communications 

available: connect to large 

computers/electronic mail etc. 

1000's of ready made pro- 

grams availble for 

‘educational and "scientific 

applications? Yes 

Printers available Yes 

High Speed Z80 CPU Yes 

Interface available for 

controlling lights and 

appliances in home Yes 

Retail Price $645.00 $049. оо 


to people that ORDER the PMC-80 NOW. 
With each purchase, we will give 25 FREE 
HOME COMPUTER PROGRAMS! Some of 
these include: Home Amortization tables 
program, Loan payment programs, 
Depreciation rate program, Interest table 
program, Annuity and Investment 
calculation programs as well as these 
great animated games: GRAPHIC-TREK 
2000: Command the Enterprise!, INVASION 
WORG.. Stop the invading marauders from 
space before they take over earth! You 
command Earth's forces of androids, 
space fighters, laser guns etc., against the 
enemy's robots, saucers, proton 


destroyers, etc!, STAR WARS: Fly 
your space fighter into the Death 
Star to destroy it! But watch out, 


Darth Vader doesn't like you! 
SPACE TARGET; A fantastic ani- 
mated arcade game of skill and 


daring!, SAUCERS: Can you win 
win the coveted Medal of Honor? 
Here’s what you get: 

The PMC-80 microcomputer with 


, Я 
{© NOW OW SALE. 6,000 characters of "In Computer 


Memory", Microsoft's Level II Basic (built 
into the computer), a cassette player for 
Storing or retrieving programs or data 
(cassette player is built into the computer), 
an RF Modulator for connecting the 
PMC-80 to your television set, 25 FREE 
programs so you start using your computer 
immediately, complete instruction manual, 
learning manual and owners manual so 
you can begin writing your own programs 
right away! 

Best of all, you have the chance to use 
the PMC-80 in your own home before 
making your final commitment! Keep it for 
two weeks, if, for any reason you decide 
not to become a PMC-80 owner simply 
send it back, (in new condition please), 
and we will promptly refund the full 
amount, including your delivery charge! 

Time is of the essence. Please order 
now, as this price can only be guaranteed 
through December 15, 1980. (In time for 
Christmas). 

Order Now $ Save $50.00 
l Credit card holders may use our 

{ TOLL FREE NUMBER. Or send check 
1 for $595.00 plus $6.00 delivery. 

П (Arizona residents add $23.80 state 

1 tax). Please mention this magazine. 

1 (No tax оп out of state orders). 

Ц 

Ц 

1 


Call Toll Free 
800-528-1149 
In Arizona call 602-886-5880 Collect | 


SIMUTEK 
COMPUTER PRODUCTS " 


9881 E. Skyview Drive 
Tucson, AZ 85710 


TRS-80 is a registered trademark of Radio Shack, a Tandy Corp. 
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Starting system 
[Continued] 


The lights should dim only slightly as 
the starter begins to crank. If the bat- 
tery is going bad, the lights will dim 
greatly and may even go out. If there's 
no dimming and no cranking, but you 
hear a click at the starter relay or so- 
lenoid, the primary circuit or the 
starter itself is suspect. The switching 
circuit is probably okay. 

The primary circuit comprises the 
heavy cable(s) between the battery 
and starter, the relay or solenoid's 
main contacts, and the starter's 
ground. The secondary circuit is the 
light-duty switching circuit. It is ac- 
tuated by the "start" position of the 
ignition switch, which closes heavy- 
current contacts within the relay or 
solenoid. This completes the primary 
circuit and gets the starter-motor 
current flowing. Starter relays are us- 
ually mounted on the fender apron, 
between the battery and starter. If 
your car uses a solenoid instead (as 
most do), it's mounted atop the start- 
er. Solenoids also engage and disen- 
gage the starter pinion with the fly- 
wheel ring gear. 

Primary-circuit bypass. If the bat- 
tery is okay, yet the engine won't 
crank at 100 rpm or so, use a single 
jumper cable to bring power from the 
battery's "hot" terminal to the large 
starter or solenoid terminal. For safe- 
ty, have the transmission in neutral 
or park, ignition switch off, and park- 
ing brake firmly set. If the engine now 
spins, there's something wrong in the 
insulated starter load circuit or 
switching circuit. If it doesn't, the 
problem is either in the starter motor 
or its ground circuit. 

Switch bypass. If you got no clicking 
and no starter action on your initial 
try at normal starting (battery and 
connections okay), the likely fault is 
the switching circuit. To confirm this, 
bypass the circuit with a jumper wire 
(AWG 16 or 18 wire) from the bat- 
tery's hot terminal to the switching 
connection, a small terminal on the 
relay or solenoid (use precautions 
listed above). The starter should work. 

If it cranks, systematically bypass 
each component and section of wire 
from the battery to the starter. When 

Continued 


Bypass ignition switch by inserting paper 
clips into connector and bridging with 
jumper (top). Use extreme care in any by- 
passing. Check voltage drops while crank- 
ing engine with remote starter (center) or 
ignition switch. Check armature for shorts 
to ground with ohmmeter (bottom) or 
powered test light, from shaft to commu- 
tator bars. More than just a visual check 
for opens will require professional skill. 


me 


BITTER COLD. Snow, icy 
winds, freezing  tempera- 


tures. Winter has settled up- 


on us once more. 


Early in the morning, after a cozy 
night's sleep, a warm shower and a hot 
breakfast, you step outside the door to 
drive to work. An icy blast of winter 
penetrates your body up and down. It 
is unendurably cold. 

You grit yourself and move quickly 
to the car. You scramble in. But it's 
just about as freezing inside the car as 
outside. You start the engine, turn on 
theheater, and wait. And wait, and 
wait......it will be several long minutes 
before you even begin to feel any 
warmth. 


Introducing INSTAHEATER, the ori- 
ginal concept in providing instant heat 
and comfort inside your car on those 
unbearably cold days to come. 


HERE'S HOW IT WORKS. 
IT WORKS FAST. 


Immediately after you turn on the 
engine, INSTAHEATER automatically 
begins to deliver up to 1800 watts of 
heat to the passenger compartment of 
your car, When your engine has finally 
warmed up and the regular heater be- 
gins to deliver heat, further warming 
up the passenger compartment, 
INSTAHEATER automatically shuts 
off. From then on your regular heater 
is able to maintain your car at a com- 
fortable temperature. 


ISIT EASY TO INSTALL? 


Yes. There are 3 wires to connect. 
There is no drilling involved. INSTA- 
HEATER’s heater blower is compact, 
and is easily mounted inside your car 
under the dashboard. The kit provides 
instructions, the tool needed to install 
INSTAHEATER, and a meter to test 
the condition of your battery and 
alternator/generator. With the infor- 
mation you supply on the order cou- 
pon we will send you the appropriate 
INSTAHEATER model to fit your 
auto's specifications completely. 


SAFEGUARD SYSTEMS. 


INSTAHEATER is designed to be driven 
by your car's generator or alternator 
without drawing excessive power from 
your car battery. Even if your car bat- 
tery is not in top condition, a built-in 
safeguard ensures that INSTAHEAT- 
ER will automatically shut down long 
before your battery gets weak. During 
warm or comfortable weather, INSTA- 
HEATER will automatically remain 
off. 


2 YEAR GUARANTEE. 


INSTAHEATER comes with a 2 year 
guarantee against — Manufacturer's 
defect. If for any reason you are not 
happy with your unit, you may return 
it within 21 days for a full refund. 


PATENT PENDING 


Would you like a brochure containing 
more detailed information about 
INSTAHEATER? The brochure also 
includes the steps through which the 
inventor proceeded from the idea stage 
to the production stage, and how you 
can get instant heat into your car. 
Send $1.00 to cover postage and 
handling and we will forward the 
literature to you. 


Think WARM this winter. Think 
INSTAHEATER. The new concept. 


rally aut 
Complete installation kit, 
‘Stainless steel heater blower, 


INSTAHEATER 720 
720 Watts (2457 BTU) $149.00 
Foe VW Beatle 

INSTAHEATER 960. 
360 Watts (3276 BTU) 
'or compact car 
INSTAHEATER 1200 
1200 Watts (4096 BTU) 
For midsize car 
INSTAHEATER 1500 
1500 Watts (5120 BTU) 
For fullsize car 
INSTAHEATER 1800 
1800 Watts (6143 BTU) 
For luxury car or truck 
INSTAHEATER 1440 
1440 Watts (4915 BTU) 


$170.00 


5190.00 


злою 


23000 


5300.00 


id. 
(212) 476-2497 


INSTAMEATER D720 0960 O 1200 01500 01800 01440 
OLuxury ОЕсопотіс O Simple О Simple Economic Model 


Phone ( 
Expiration date 
Card # 
Signature mE na 
vemcie INFORMATION. Please fill out completely, 
Make of Car; __ Model == 
(Cadillac, Chevrolet, Ford, etc.) (Toronado, Monte Carlo, etc.) 
Year Cigarette Lighter Plug Owith C without. 
(1977, 1978, 1979, 1980) 

License plate number — —  — State _ 
Altermator/generator amps (or — — watts) 
(See your car manual.) 

Battery voltage — 212 volts negative ground only 
Battery terminals ontop Don side 
Underside of dashboard made of O plastic 


— OVis O Master Charge 


O steel. 


эсер! ранк Rete затен steel fan 

Bower! heater blower, Plastic heater blower, 
$119.00 s 7900 3 55.00 
3139.00 з 89.00 5 65.00 
3149.00 $99.00 $75.00 
БЕЯ 108,00 58000 


5169.00 


3239.00 


$119.00 5 5500 


$160.00 $110.00 


Starting system 
[Continued] 


you bypass the bad part or wiring, the 
engine should again crank. Of course, 
when not bypassing the ignition 
Switch, you will have to turn it to the 
"start" position each time to actuate 
the circuit. 

Open neutral-safety switch test. 
Often the problem is poor adjustment 
of the neutral-safety switch, found on 
all automatic-transmission and some 
manual-transmission vehicles. With 
your foot on the brake pedal, hold the 
ignition switch in the "start" position 
while moving the transmission selec- 
tor around. If the engine kicks at any 
point other than "neutral" or "park," 
find the switch (it hides along the 
Steering column or on the transmis- 
sion) and readjust it by loosening its 
mounts, then retightening. After 
making the adjustment, check to be 
sure the engine starts only in neutral 
or park. 

Voltage-drop tests. If the starter 
cranks the engine too slowly, it may 
not start. A major cause is excessive 
resistance in the insulated or ground 
primary circuits. Check for it while 
cranking, using a voltmeter with a 
zero-to-one-volt (or less) scale (see dia- 
gram) Auto makers' specifications 
call for maximum voltage drops of 
0.3-0.7 volt on the loaded insulated 
circuit and 0.2-0.5 on the loaded 
ground circuit. If you get greater volt- 
age drops, systematically check com- 
ponents and sections of the circuit, 
loaded as before. Maximum individu- 
al voltage drops should be: Short ca- 
bles, 0.1 volt; long cables, 0.2 volt; re- 
lays, 0.1 volt; solenoids, 0.2 volt; con- 
nections, 0. A large drop means 
high resistance. Note: А starter that 
draws too much current because of in- 
ternal shorts or starter or engine bind- 
ing will give higher-than-normal 
drops. 

Starter motor. If you're hitless at 
the plate, you've about zeroed in on 
the starter itself. See where it's locat- 
ed and decide whether you or a pro 
will tackle its removal. 

If you decide to go at it, first see that 
the car is safely blocked up before go- 
ing underneath. Then remove the bat- 
tery's ground terminal and mark the 
starter's leads so you can correctly re- 
install them. Don't twist the primary 
cable when loosening the retaining 
nut. Next, undo the lower mounting 
bolt. Then cradle the starter in your 
free hand and remove the upper bolt. 
Watch it, though—starters are heavi- 
er than you'd think. Finally, snake 
the drive mechanism out past the fly- 
wheel ring gear. 

While under the car, sneak a peek 
at the ring gear through the opening 
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IMPORTANT: KEEP HANDS Мек 
RTS 


CLEAR OF ROTATING ENGINE (7 Voy MAX) 


STARTER OOR TEST OR 
PRIMARY CIRCUIT- BYPASS HOOKUP 


Floor-test starter with jumper-cable 
hookup shown above. Reverse polarities 
for positive ground. Use light-duty 
jumper as trigger if starter also has 
small terminal. Brace starter firmly with 
foot. Any solenoid-operated pinion 
should kick out. Heavy arcing demands 
rejection. Make next four tests with coil 
grounded, parking brake set, transmis- 
sion in neutral or park. For primary insu- 


lated-circuit voltage drop (top right), PRIMARY CIRCUIT m 
place test leads on battery hot post and CRORE -OROU TEST 


large starter terminal. Crank engine, ob- 
serve reading. For primary ground cir- 
cuit (right), leads go to battery ground 
and starter case. Bypassing secondary 
circuit (below right) reveals if it is faulty. 
To check relay's drop (bottom right), 
place leads across terminals and crank 
engine. Ohmmeter should read low 
when checking field coil for opens (be- 
low), infinity for grounds (bottom). 


[CA 
AR AU DING CIRCUIT 


> FIELD- COIL LEADS 
MUST BE 
SEPARATED 
| E) eux pep 
d (ол VOLT RELAY; 
22 SHUNT LEADS O2 Max ч 10) 
FIELO-COIL-GFOUNP TEST ER 


Starting-system troubleshooting 

Problem Probable cause 

No response when ignition key is turned Dead battery; loose ог broken cable connections; defective 

Белге be O or ON tatty ON E КЫЛЫП, 

out of adjustment 
Very low battery; poor battery-cable connections; defective starter 
relay or starter; locked starter or engine; open circuit in starting 
motor 
Faulty starter drive; ring-gear teeth missi 
Battery weak; excessive starter-current draw; too much voltage drop 
in primary circuit; starter drive or ring gear misaligned or damaged; 
engine stiff; starter faulty; ignition timing overadvanced; liquid in 
cylinder 
Start-current draw too high to leave power for ignition; cause other 
than starting system. 


Loose mount; worn gears or bearings 


Clicking sound when trying to start; en- 
gine does not crank 


Starter spins, but engine does not crank 
Engine cranks, but too slowly 


Engine cranks, but will not start 


Noisy starter operation 


in the bell housing. The gear gets 
heavy wear where the engine comes to 
rest against cylinder compression. If 
teeth on either the starter pinion or 
ring gear are worn, milled, or missing, 
or if they fail to engage at least half- 


way, they should be replaced and any 
other problems corrected. The ring 
gear is often heat-shrunk onto the fly- 
wheel, so leave replacement to a shop. 
With the starter out, you can now 
(Continued on page 150] 


Custom-Fit CAR COVERS 


With Exclusive Enduralite® Fabric... 
Ж LIGHTER yk STRONGER yk LONGER LASTING 


Ж FREE CUSTOM INSIGNIA yk FREE STORAGE BAG 


Exclusive Enduralite® fabric combines the best features of cotton and polyester for superior 
strength, durability, light weight and shape retention. Double-sewn seams give extra 
strength. Elastic, sewn into front and back, gives a snug, perfect fit. Durable fabric and 
quality construction stand up to constant use, weather and wind buffeting . . . yet, fabric 
is so soft and gentle so it won't scratch your car's finish. More resistant to sun-fade than 
all cotton fabrics. It’s water-repellent, yet the fabric “breathes” to prevent moisture 
‘condensation under the cover, Mildew resistant. 
Lightweight for fast, single-handed installation and removal. Average cover weighs only 
8 Tos, Stores compactly in Из own, matching drew string storage bag. included free with 
jour purchase. Launder it at home. Wash and dry your car cover in your own home laundry. 
's easy to handle, fade and wrinkle resistant . . . and water repellency won't wash out! 
Tailored to fit the exact dimensions of your particular make, year and body style (mot 
universal type covers with only 2 or 3 available sizes). We have 7600 patterns—including 
the pattern for your vehicle, no matter how new, old or rar ‚апд your cover is cut 
and tailored from your specific, custom pattern. These Custom Enduralite® car covers are 
American made in our United States plant where we have full control over quality and fit 
Free emblem of your car's insignia adds the finishing custom touch. 
Protects your car's paint, vinyl top, metal trim, rubber and exterior trim from the fade, 
Oxidation and damage caused by the sun's harmful ultra-violet rays, by smog, industrial 
pollutants and ozone, by wind-blown dust and sand, rain, snow, sleet and ice, tree sap and 
bird droppings, And it helps discourage vandalism. 
LIMITED 2-YEAR WARRANTY. Your Custom Car Cover is warranted for 2 full years 
against tearing, fraying or losing its shape or water repellency. Warranty does not include 
vandalism and is limited to the purchase price of the car cover. 
FOR ANY CAR LISTED BELOW 
Fiat 850, 124 Spyder; 500, MG, Midget, MGA MGB.GT, 
1100, 1200, 1500 Conv'bie  MGB-MGC Convertible 
Honda 400 Coupe Morgan 2 Seat. 
Lorus Elan Elite To 1971 Triumph Spitfire, TR2, 3, 3A 


conve Each $39.95 


Alta Spyder 
Austin Healey Sprite 
Datsun 1600-2000 Conv'ble 


FOR ANY CAR LISTED BELOW 

Alfa-RomeoCpe. Corona Fairmont Lotus exe. Elan Simca 

‘Arrow Cortina Falcon Elite to 19717 Skyhawk 

Astre Corva Starfire 

‘Audi Спек Subaru 

‘Austin Crosley ng Sunbeam. 

‘Austin-Healey Daimler, Sunbird. 

Beetle Datsun 2402, і iger 

BMW 2602 Triumoh exe 

Bobcat Datsun 2807, iffire, ТК, 

Capri KL RI TRIA 

Chevette Datsun 6210 Vauxhall 

Cobra Vega 

EM DKW Ford Saab ыш 
orolla inglish For 'ephyr 

Any car listed above 

85-2705 WI— .. 


Accord 
Alfa-Romeo Sdn. 
‘American Mirs. 
Apollo 


Aspen 
Aston Martin 


Dodge, 
Dusenberg 


El Camino 
T— -Each $62.95 
FOR ANY OTHER AMERICAN CAR. 
78-1435UF— .... Each $62.95 
FOR ANY OTHER IMPORTED CAR. 
TR-IAMXI— aa Each $59.95. 
ANY Неки? TRUCK OR VAN (1 TON oR LI 
78-14365F— Each $69.95. 


- 


1917-19 Archer Ave., Dept. EKLG i 1917-19 Archer Ave., Dept. EKLG 
1 JCWHITNEY¢co. Р.О. Box 8410, Chicago, IL 60680 1 126 ITNEY{CO. Pd Box 8410, Chicago IL 60680 [| 
1 l Rush the following Catalytic Converter Test [| 
Make my Custom-Fit Car Cover for the following car, truck or ven and rush it 
To the address below. Include my FREE Custom Emblem and FREE Storage Bag. | Stk. No. Make, Year, Model, Cu. In 
1 
1 ме Year Model 1 ORDER BY | А r 
1 brat و‎ PR О External Antenna | PH ONE 1 1 
| pe cover tor panage and nare 1— — — — | TOLL-FREE | l 
| (Use additional sheet of paper if you are ordering covers for additional vehicles.) | 800-621-5809 | Add $5.00 each postage and handling. حم م‎ [ 
| Gt enclose $ (Illinois res. add 6% sales tax). : Indilinois: | O 1 enclose $ (Illinois res. add 6% sales tax). Î 
| О Charge my order to my VISA or MasterCharge. | pog pele | O Charge my order to my VISA or MasterCharge. | 
[ Acct No. I your phone | Acct. No. r 
Expiration Date order 24 hours arati 
| piration | aday,7days | Expiration Date Д 
I Name 1 а week! 1 мате ] 
I Address 1 Ц Address 1 
| сиу | сиу | 
State Zip = 
اج ت‎ ЖОШ ӨГӨЙ I 


CATALYTIC CONVERTER TEST PIPE 


A Clogged Converter Can Reduce Fuel Efficiency! 


For 
75-80 
AMERICAN 
and 
IMPORTED 
Cars and Light Trucks 
„ушу wa need to replace your catalytic 
* Efficiency of your converter affects fuel econ- 
‘performance 


i sey ft Geng 


installed with tools... all necessary clamps and flanges included 
A malfunctioning catalytic converter creates excessive back pressure. It can decrease fuel 
economy, lower engine performance and cause premature wear. A clogged converter will 
‘eventually cause engine to stop running. Avoid these time-consuming, money-wasting 
problems: This converter tester lets you check the condition of your catalytic converter ar 
Setermine if replacement is necessary. Hi 

heered for a quick, easy fit. Includes fact 


ay! 


ошт 4 


Steel pipe is precisely engi 
inges and clamps where needed 


CONVERTER TEST PIPE FOR PASSENGER CARS 
Ук Mo. Ки | Make, Year, Mode Stk мо. IK 
LINCOLN 
75:76 Town Car 460 eng. w/dual conv. 
Y side 22-3302 $23.99 
right ‘side 2399 
2230 | 77-79 Lincoln 460 eng. 
26.95 22-s303x 23.99 
Continental 400 eng. 
ssim 2350 


23.30 | | лаша! conv. 
78779 Versailles Пиз 2299 
MERCURY 
75-77 Marquis 460 eng. w/dual согы, 
E из» ne 


УУР Мими död ang wd cony 
iett sioe 23-5305 
ue Ern 

1978 Marui ЭЗ! өө: dar 
iett ide езт 
might ide 

75:58 Cougar 302 eng. waunt € 
79 Cougar 302 eng. w/dusl conv 
sight side 5537198 

EHLI 


55-2788 
22-5290 


79, 350, 400 eng. 
(22: 1/2" long), 7174 
9 231 E DOMATITA, 


75-78 8 си; 77-78 6 o 
79 6 oy 5 
1979 Bo | 


0 
75-78 LTD 302, single conv. 
75:78 LTD, Custom 351, 400. 
1979 LTD w/dual conv. -. “S8-2719% 26. 
Thunderbird 302 S d con 
EU 


1980 Omega 55-2719% 
.YMOUTM. 75-78 Fury, Grand Fury 400, 
440 eng. 55-2710R 
PONTIAC Catalina, Bonn., Grand Prix, Lemans 
75 Tong) 55-27 18R 23.50 


195 LTO i Thunderbird 351 w/dum солу, 
it side 352710 23.50 
75-77 Thunderbird 480 eng. w/dual conv. 
left side ҮК 23.99 
22:5300 
nsnm 
22:32530 


эз-2717А 


mum (except. ау) 
$3 | 1980 Phoenix Sine 
TOYOTA 75-80 Ail 55-2719% 


1980 Fairmont w/200 
on. VOLKSWAGEN 75-80 Rabbit 22-5303х 


WSS eng. | 


FOR LIGHT TRUCKS, VANS & JEEP VEHICLES 
CHEVROLET 4) 


FORD (Cont'd) 

75-80 Trucks & Vans 22-5242% 12.95 | 78-80 Bronco. . 

DODGE & PLYMOUTH 75:79 van only 318, INTERNATIONAL SCOUT 

ЗУУРА 19.95 | 79-80 345 eng. only 

JEEP VEHICLES 

7578 All. 

1979 АП 

PLYMOUTH 

179 | 75.78 6er 

1989 Econoline 150 362-951 SRR 2839 | 1979 6 

1979 Econoline 100 SY 26.99 | 1979 VS 


22-5271 
22.5251 


22-52338 
Ex] 


(w/2-1/2" pipe) 
roni 


iier 
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SHOP TALK 


By PAUL BOLON 


Solar hot water— 
the simpler the better 


The first side-by-side comparison of six 
types of hot-water solar systems has been 
completed, and passive thermosiphon 
systems have proved to be the most effi- 
cient. The comparisons were made by the 
Solar Energy Research Institute (SERI) 
and based on data from six-month exper- 
iments monitored by the National Bu- 
reau of Standards. The other five systems 
tested were active systems, with liquids 
or air from collectors transported by a 
pump or fan. Two of these active systems 
were direct systems: single-tank and dou- 
ble-tank designs, with water as the collec- 
tor fluid. The other three active systems 
were indirect; that is, their working fluid 
circulated in a closed loop, and heat from 
the fluid was transferred to hot water via 
heat exchangers. Two of these systems 
include single-tank and double-tank sys- 
tems, with an antifreezing liquid as the 
collector fluid. The third system is a dou- 
ble-tank system with circulating air. 
Thermal efficiency was measured by 
subtracting total collector losses (reflec- 


p^ 


tion and re-radiation) as well as piping 
and storage losses from the total energy 
of the available insolation (see table). 
Overall system efficiency was determined 
by subtracting other losses and cost of 
electricity for pumps, fans, or controls 
from the thermal efficiency. 

The data generally confirm that second- 
tank systems result in loss of efficiency, as 
storage and piping heat losses exceed the 
lower collector losses of double systems. 
As you can see in the table, thermal effi- 
ciency of the single-tank direct liquid sys- 
tem was higher than that for the thermo- 
siphon. But since a thermosiphon func- 
tions via natural convection currents be- 
tween the collector and storage, without 
needing electricity for pumps or controls, 
its system efficiency was higher than that 
of the active system. And since the ther- 
mosiphon has the lowest system cost 
($1328), it was the most cost-effective. 

For most of us, though, passive thermo- 
siphon systems remain beyond reach un- 
til they are made totally safe and reliable 
at the below-freezing temperatures most 
of us have in winter. 

Another interesting conclusion reached 
in the study is that user habits greatly af- 
fected system efficiency. Consuming hot 
water in late afternoon and evening, rath- 
er than morning, boosted thermal effi- 
ciency by almost 10 percent. 

Remember that these results were 
reached with six specific systems and 
should not be generalized to accurately 
gauge all systems of that type on the mar- 
ket. A copy of the performance report, “A 
Comparison of Six Generic Solar Domes- 
tic Hot Water Systems," SERI/RR-351-413, 
April 1980, is available for $7 from the Na- 
tional Technical Information Services 
(5285 Port Royal Road, Springfield, Va.). 


Thermosiphon 


Single tank direct, liquid 


Active. 


Single tank direct, liquid 


17 


Double tank direct, liquid. . 18 125 
‘Single tank indirect, liquid 702 20 19.6 
Double tank indirect, liquid 65.9 28 146 
Double tank indirect, air 781 FE] зл 


*Piping losses included with collector losses for thermosiphon 


Solar assist 

Anyone who has installed his own solar 
hot-water system knows that most people 
would spend more time designing the 
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system than building it. There is quite a lot 
of information to gather, and more vari- 
ables in the calculations—all interdepen- 
dent—than most of us can juggle without 
getting a headache. It takes a computer to 


handle the job. That's where SolCost 
can help. It's a program that tailors 
а solar hot-water system to your needs. 
The program was developed at Martin 
Marietta Aerospace several years ago for 
the Department of Energy. The Solar En- 
ergy Corp. has simplified the original and 
adapted it for homes and businesses. 
The program provides two kinds of in- 
formation: system design and cost analy- 
sis. It specifies the following design ele- 
ments: correct collector tilt angle, opti- 
mum collector size for maximum payback 
over a 20-year life cycle, and storage tank 
size. The cost analysis determines your 
return on investment and provides a cash- 
flow table. By running your program and 


DOUBLE-TANK ACTIVE HOT-WATER SYSTEM 


SE me" 


SOLAR HEAT- 
STORAGE TANK 


CONVENTIONAL, 
WATER HEATER 


varying some of the factors—making sev- 
eral runs—you can, for example, compare 
components of different manufacturers or 
even different types of collectors. Or you 
can search for the size of the most cost- 
effective storage tank, usually an expen- 
sive item. You can also compare the cost 
of buying and installing components 
yourself versus paying a contractor. With 
over 150 data entries, or variables, you 
can do quite a lot. But most of us can find 
out all we need to know by entering only 
14 basic items of information. The com- 
puter program has default values for the 
other variables. The system designs com- 
ponents for an active, double-tank system 
(diagram above). A single run—which is 
probably all most people will need—costs 
$25, with succeeding runs $5 less per run 
up to a total of five. For a free brochure, 
write to: Solar Energy Corp., 553 Pretty 
Brook Rd., Princeton, N.J. 08540. The user 
manual and questionnaire cost $5; part is 
refunded when you run your program. 


Surface-mount or mortise? 


After my article on patio-door security ap- 
peared in the July issue, І heard from W&F 
Manufacturing, one of the leading makers 
of sliding-door hardware. W&F president 
Philip Ewing pointed out that in the com- 
pany’s tests, a quality surface-mount lock 
was as effective as a mortise type—espe- 
cially when used with an equally strong 
keeper. And the surface-mount lock is a 
more likely replacement for a poor origi- 
nal equipment lock because the leading 
stile on most doors is not deep enough to 
take the mortise type. Locks for sliding 
doors made by W&F and Adams-Rite can 
resist a 1000-pound prying force. Stan- 
dards recently adopted by some commu- 
nities on new door hardware, by compar- 
ison, call for a minimum of only 300 
pounds. W&F does not sell directly to con- 
sumers, but its locks are available from 
two distributors: Slide-Co (Box 51, Ontar- 
io, Calif.); Blaine Window and Hardware 
(1919 Blaine Dr., Hagerstown, Md.). 


CANADA AT ITS BEST. 


Light. Smooth. Imported Canadian Mist® 
The whisky that's becoming America's favorite Canadian. 


Sin 2277 


IMPORTED BY B-F SPIRITS LTD.. N.Y.. N.Y.. CANADIAN WHISKY —A BLEND. 80 PROOF. © 1980. 
Photographed at Medicine Lake, Jasper. Canada 


CAN THE WOMAN 
WHO PICKS OUT YOUR 
TIES BE TRUSTED 
TO PICK OUT YOUR 
CHAIN SAW? 


Of course. But unless your lady isa dealers throughout the country services 
woodcutter, how can she be expected іо the saws he sells. You won't find that kind 


know that a bargain saw is not neces- of support when your bargain saw quits. 
sarily a long lasting one? You can put And considering that you get over 
your mind at ease, if you simply ask her $45 worth of accessories with the pur- 
for a Stihl® chain saw. chase of any 010 or 015 "Bonus Special!’ 
Stihl is the world's largest selling Stihl is also capable of cutting a good 


chain saw because Stihl saws start faster, deal. So, if you want a chain saw for 
run quieter and smoother, and hold up Christmas, you've basically got two 
longer than other saws choices. Either ask your wife for a Stihl. 
Each of the over eight thousand Stihl Or brace yourself for a bargain. 


= 


STIHL 


The World's Largest Selling Chain Saw. 


BIG DEAL FROM STIHL. With the purchase of any 010 or 015 “Bonus Special” you receive over $45 worth of accessories at participating dealers, Otter includes 
matching carrying case. spare cutting chain. bar groove cleaning tool. file and handle, wedge. 8 oz. can of engine oil. wrench’, owners manual" and handy 
booklet about firewood cutting. “Standard equipment with all Stihl saws 


For your local dealer's name call toll-free 1-800-528-6050 Ext. 1430. In Arizona call 1-800- 
Seh Ine 1980 


-0458 Ext. 1430. For sales and service, see the Yellow Pages under “saws.” 


FOR SALES AND SERVICE 
SEE YOUR NEAREST STIHL” DEALER. 


NORTH CAROLINA 
Albemarle 

Vance Lowder Shop 
Asheboro 


Richard's Home & Garden Center 
Asheville t 
Bob Lawrence Power Equipment 
Beaufort Small Engine 

ш а! 
Biscoe 


Richardson's Bike Shop 

Black Mountain 

Black Mountain Lumber Co., Inc. 
Boone 


Colfey's Sportsman Center 


Ms Cit 
Colville p 


Burnsville 
Deyton Farm Supply, Ine 


аша» & вань Co. 
Andrews & Riggsbee Tractor Co 

irews & Riggsbee Tractor Co. 
Carth 


age 
Carthage Saw & Mower Service 
Charlotte 

Archdale Small Engine 

Arrow Saw Service 

Campbell Chain Saw 


Connellys Springs 
B & M Hardware & Garden Center 


Dillsboro 
C & S Chainsaw Sales & Service 
Durham 


Walker Home Center 
East Bend 
Fuller Pulpwood Co. 
Edentown 


Elizabeth City 

B. B. & Н. Equipment Co., Inc. 

Elkin 

Blackburn Brothers 
‘ayetteville 

Burn's Equipment Company 

Forest City 

‘Tate Lawn Mower Sales 

Franklin 

Franklin Power Saw Service 

Gaston 

Gaston Saw Sales 

Goldston 

Carpenter 


Saw & Mower Co. 
m 
HE Services Inc. 


reensboro: 
Baldwin-Garrett Co. 
Greensboro Kawasaki, Inc. 
Lambo's Small Engine Shop 
‘Tesco Div. of Ensco Supply 
Greenville 
Clark & Co. of Greenville Inc. 


kory 
Bethlehem Hardware Inc. 
Hickory Home & Garden 
Mt. View Home & Garden Inc. 
High Point 
Ensick Farm & Diesel Service 
Quality Hardware Inc. 
Hildebran. 
Hildebran Home & Garden 
Jonesville 


‘Swain Oil Co. 
Kernersville 


Керн Equip. Со. 

[SE Tractor & Equip. Co. 
Lenoir 

Green Valley Supply Co. 


Lanier True Value Hardware, Inc. 
Mann Implement Co. 


Loulsberg 
Louisberg Saw Service 
Madison 

Y & W Farm Center 

Marion 

Rhinehart’s Saw & Lawn Equip. 
Mebane 


Carmichael Sharp-All Shop 


Mount Airy 

Cooke Rentals, Inc. 

Murfreesboro 

Small Motors & Service Со. 
Murphy 

Joe's Repair Shop 

New Bern 

Сабап Saw & Equipment 


lewport 
Newport Garden Center 
Penrose 
The Gun Room 
Polkville 
Elliott Auto Parts 
Raleigh 
Mo & Saw Sales & Service 
Sandlin Hardware Co. 
Wilson's Outdoor Equip. Inc. 
Ramse: 


ur 
Richardson's Lawn Mower Repair 
Reidsville 

Big Apple Farm Supply 

Ronda 


Keys’ Fertilizer, Inc. 

Rutherfordton 

Tri City Small Engine 

Salisbury 

Allied Power Products 

Sanford 

Martin's Small Eng. Service 

Scotland Neck 

Asblord Harrison, Inc. 

helby 

Shuford's Home & Garden 

‘Smithfield 

Lambert's Engine Sales 

Perils General Мав. Inc. 

Sharper Lawn Equipment 
rpe's Lawn Equipment 

Stokes 

Warren's Farm Supply 

Stokesdale 

Stokesdale Milling Co., Inc. 

Thomasville 

Joe's Tractor Sales 

Valdese 

Valdese Home & Garden 

Washington 

Са L Equipment Co. 


nis Power Equip. Co. 


Whiteville Chain Saw Shop 
Wilkesboro 
Payne Power Equip. Inc 


Honest Ínjun Engine Service 
РГ Service Center, Inc. 
Winston-Salem 

IMT Services 

Odell Solomon's Lawn & Garden 
Pleasants Pro Hardware & Co. 
Sportcycles, Ltd. 


McKinney Sales & Service 
Benton 


Bennie's Saw Sharpening Sales 
Bluff City 

Richard's Cycle Center 
Bolivar 

Anderson Tractor Co. 
Centerville 

James Saw Service 


Chattanooga. 
Chattanooga Saw & Supply Со. 
Lawn & Garden Equip. 
Cleveland 
Davis Outdoor Power Equip. 
p Gai 

lurphy's Garage 
Columbia 


A&R Sales & Service 
Crossville 
Tenn. Hardware & Farm Supply 


Fı Coo 

Meigs Farmers Co-op 

Dickson 

Tenn. Hardware & Farm Supply 
Dover 

Brigham Hardware Co. 


Franklin Ford Tractor Co. 
Gallatin 

Tenn. Hardware & Farm Supply 
Hermitage 
Hermitage Lawn & Garden Center 
Iron City 

Iron City Market 


Graham Bros. Feed Store 
Johnson City 
American Rental Co. 


ja i Service Center 


Knoxville 

Tri-State Sawmill Supply 

LaFollete 
Morton-Wilson Hardware 


Madison 
fama Air-Cooled Engines 
lanchester 
Holand Farm Supply 


ЕЗ ‘Mower Sales & Service 
EZ Sales & Rental 
ville 


Union Hardware Center 
Memphis 

Bartlett Small Engine Service 

Minden Small Engine Вера 

Millington Small Engine Repair 


Treat Ace Hardware Со 
iver 

Tri-County Ace Hardware Co. 
Paris 


R. L. Pflueger Co. 


Rutledge 
Grainger Farmers Соор 
Sevierville 


Sevierville Hardware Co. 
Sparta Saw Service 


Spring Си 
тё M tawnmower Service 
Don Ferter Equip. Co. 
Preseys Sport Shop 

ys 
Talbott 
Alpha Outdoor Power Equip. 
Baker Ente 
Roper Bicycle Center 
Unicoi 


Jones Hardware Co. 
Union 

Hill's Hardware Co. 
Waverly 

сы ‘Small Engine Service 


West Chainsaw Service 
Winchester 
Pioneer Equip. Corp. 


VIRGINIA 

Amherst. 

Aubrey Faulconer & Sons 
Annandale 

Rats Workshop. 

Lane's Mower Service 
Ashland 

Ashland Power Equip. 
Coleman's Saw Service 
Charlottesville. 

Whitlock Equipment Corporation 
БЫУ: Sal Engine Service 


Wentz Marine Supply 
Chester 

Chester Power Equipment Inc. 
Churchville 

County Hardware, Inc. 
Concord 


Tanner's Repair Sh: 

Gat 

need Бат 
ul 

The Cycle Center 

Danville 


Link Watson Corp. 
Wimmer & Wimmer Inc. 


Dayton 

Lahman's Radiator Shop 

Deltaville 

Middle Peninsula Power Equip 
hin 

EE Vaughan & Son, Inc. 


Dugspur 
rchie's Garage 
Eton 5 
Blue & Grey Exxon 
Evington 

Evington Woodyard 


Blamer's Lawn Mower Service 
Formville 
Shanaberger & Sons 


Ford Farm Service 
Shonk's Rosco Window Co. 


Gratton 
Peninsula Lawn & Garden 


E & Anderson. 
СЕ Я Lawn Mower Shop. 


Rockingham Rent All 
Independence 
Grayson Farm Center 


Colonial Ford Tractor 
Lacrosse 

С ® Н Equipment Company 
Turpin Supply & Service 


uray 
Lancaster Enterprise 
Manassas 
Bob's Small Engine Repair 
Tractor Inc. 
оп 
Francis Brothers, Inc. 
Martinsville 
Millard’s Lawn and Leisure 
Matoaca 


Lanier Small Engine 
McLean 

Lane's Garden & Equip. Co. 
Mechanicsville 


Mende's Small Engine Repair 
Producer's Cooperati 
Midlothian 

Midlothian Power Equip. 
Mineral 

Besley Implements 

Mount Jackson 

Mt. Jatkson Farm Service 
Norfolk ' 

King Saw & Equipment Co., Inc. 
Land & Coates Inc. 


Orange 
Wai Enterprises 
Pound 

Pound Hardware & Furniture Co 
King’s Auto and Small Engine 
Reedville 


Jetts Marine 
Richlands 
Southwestern Supply Со. 
Richmond 


Automatic Saw Filing Company 
Power Products Center Inc. 
Producer's Cooperative 

Virginia Power Equipment, Inc. 


Roanoke 
Industrial Saw & Mower Service 
lvania 
rion Garage 
Springfiel 
А Plus Rental Center 
Stafford 


Lester's Small Equip. Repair 
Equip. Вера! 


Cohron's Hardware & Fum. Inc. 

Suffolk 

Aswell's Garage 

Tabb 

Marshall's Small Eng. & Repair 

КЕ Mower & Equip. Cen 
inglon's Mower & Equip. Center 

Virginia Beach 

диа ridge & Chambers, Inc. 


Milbys $ Sales ч Service 
Warrenton 

Leach Rental Center 
Waverl 

Sealey Equipment Co. 
Winchester 

Shade Equip. Co. 
Woodbrid: 

J & M Small Eng. Clinic 
Virginia Turf & Equip. Co. 
Wı Ше 


Johnson Sons, Inc. 


WEST VIRGINIA 
Bluefield 4 
E. R. Lineback Saw Service 
Bruceton Mills 
Bruceton Mills Farm Service 
Buckhannon ^ 
Graveley Tractor Sales & Service 
LM 

eoples Supply Inc. 
Charlesto: 


n 
Crede Tractor Sales & Service 
Elkins 


Elkins Industrial Equipment 
Fairmont 

Frederick's Repair 

Franklin 

Hevener Motor Equipment 
Grantsville 

Calhoun Hardware 
Huntington 

Snider's Sales 8 Service, Inc 


Timber Ridge Saw 
Lewisbi 


urg 
Fairlea Equipment 
Martinsburg 

McDonald Farm Machinery 
Milto: 
ue lebe og Service. 


КЕЕ Supbly Service 
Now Martinsville 
Martin's. B 


Radiator & Mower 
Rainelle 
Mike's Farm. apply 
Raves 
Нота Sales & Service. 
Richwood 
Fut Hece Exon Station 
ир! 
Mountain State Power Equipment 
St. Albans 


St. Albans Supply 
Sutton 

Harold's 

Vienna 

Vienna Bolens 


's Hardware 


Equipment 


STIHL 


The World's Largest Selling Chain Saw. 


WORDLESS WORKSHOP 


Myron Eppley of Huntington ., for this idea, Send yours 
Social Security No.) to Wordless, POPULAR SCIENCE, 380 Madison 
By ROY DOTY Ave., New York, N.Y. 10017. Only purchased ideas will be acknowledged. 


16К ВАМ 


PERSONAL 
COMPUTER 


only 299°° 


Special Factory Price 


WHAT A SMART CHRISTMAS PRESENT! 


THE EDUCATIONAL COMPUTER 


@ Learn to program a computer 
Learn to operate a computer 
For Students 

For Hobbyists 

For the Professional 

For Small Business 

For the Home Owner 


QUALITY COMPUTER ATA 
PRICE ANYONE CAN AFFORD 


Great for learning to program and operate a 
computer, with all kinds of features-built in for 
students, hobbyist, the professionals, small 
business and homeowners. It has a powerful 
BO80A intel microprocessor brain. 16K Dyna- 
mic RAM, 2K ROM, Real time, a High Speed 
ssette Deck that operates at 1500 Baud; 
loads and reads 5 times faster than most com- 
cts, it has а full 53 typewriter layout key- 
ard. The graphics are 8 colors with 77 x 112 
esolution, text display is 12 lines of 17 charac- 
ers, it also has sound and color, includes an AC 
idapter, power cord, R. F. modulator, TV 
witch box and 8' connector cable. It is FCC, 
SA approved and UL listed. All this built into 
п attractive black console plastic case. Comes 
n sturdy shipping carton that measures 20” 
long x 12" wide and 8" depth. Weighs 16 Ibs. 


AN INCOMPARABLE 
SCHOOL TEACHER 
repare yourself for the future! You can learn 
о operate and program a computer for job 
pportunities in the computer revolution. Our 
evel 11 basic is a version of Microsoft® апа 
Is equivalent to all Level 11 Programs currently 
wailable. This basic includes a super set of 
perations in floating point with integer and 
tring arrays, direct memory access, PEEK and 
ОКЕ, direct statement execution, two charac- 
ег variable names, user definition functions, 
ulti-statement lines, editing, scrolling, file 
ападетепі and more! 8080A MACHINE 
NGUAGE AND EDITOR PROGRAMS ARE 
VAILABLE. 
ince the computer can talk, play music and 
rform in color IT IS A PHENOMINAL TEA- 
HER. You can now use the TV to EDUCATE 
ot frustrate your family. You will eliminate 
'V boredom with programs that challenge, sti- 
ulate and entertain you. Create your own pro- 
rams or select from over 30 programs offered. 
IT IS A BRILLIANT MUSIC TEACHER. You 
n practice on the piano keyboard overlay, 
elect key and tempo, write a tune and record. 
t has a great cclor art program, you can im- 
rove your memory, math, spelling, vocabulary 
nd sharpen ‘your strategy skills. IT IS A 
REAT TUTOR FOR YOUR KIDS. 


A MOST EFFICIENT 
BUSINESS TOOL 

comes ready to handle a wide range of busi- 
ss applications. The Level II Basic and 16K 
lyte system capacity sive you the instruction 
t and the room to write your own programs 
r payroll, inventory, client records, etc. For 
countants, attorneys, doctors, salespeople 
d small businesses; Calculator, Financial 
ibrary 1 and 2. Check Book Balancer and 
sage Center programs are offered. 


IT ALSO PLAYS GAMES 


A total entertainment center with color, sound, 
and music. There are Chess, Backgammon, 
Star Track, Black Jack, Volleyball, Touchdown, 
Hangman, Showdown, Computer Maze, Break- 
through and more! Challenge the computer or 
another opponent. Each game brings the family 
and friends together for hours of quality fun. 


SERVICE AND WARRANTY 


If the unit fails because of factory defect within 
90 days of purchase, it will be repaired at no 
charge for labor and parts - you just send the 
unit United Parcel prepaid to the Service Center 
designated and it will be sent back to you 
promptly United Parcel prepaid! A complete 
Diagnostic program tape and instructions are 
available. You can get a Service manual, Cas- 
sette alignment tage, Schematics, and parts list 
plus a Money Saver Service and Warranty Card. 
Everything you need to check and service your 
computer. 


IT CAN BE EXPANDED AT LOW COST 


It is a single board computer. RS232 Interface is 
available now at $99.50 for adding printers and 
telephone modems. A telephone modem allows 
you to access “MICRONET”, "SOURCE" and other 
data banks. You can also talk to other computers. 
We plan to offer a low priced expander for basic In 
ROM And 16K Additional RAM. This will give you 
16K-ROM and 32K RAM. Our Factory Sponsored 
National Computer Club membership is available to 
learn from other owners the fantastic things you can 
do with this computer. 


PRICE COMPARISON 


Competitive 16K RAM Personal Computer 
Suggested List prices are: Radio Shack $849, 
T. 1. $950, Atari $1,125, Apple $1,195, Ohio 
Scientific $850. Radio Shack's TRS-80 that 
has only 4K RAM, no color, or sound, sells 
for $499. 


WHY SUCH A LOW PRICE 


Selling on a factory direct to customer basis, 
we save you the profit normally made by com- 
puter stores and distributors. You also save the 
cost of a computer monitor as this computer is 
FCC approved and designed to hook up to any 
TV antenna terminal. We are willing to take a small 
margin at the factory to develop volume that allows 
lowest cost operation. 


SPECIAL FACTORY PRICE $299.00 
You get the Interact MODEL “R” computer 
that includes 16K RAM, 2K ROM, 8080A 
microprocessor, color, sound, full 53 key board, 
high speed cassette deck, power cord, AC ада; 
tor, connector cord rack, tape storage tray, 8’ 
connector cable, R.F. modulator with TV 
Switch box and owner's manual. 


SPECIAL FACTORY PACKAGE PRICE 
DEAL $399.00 

Everything you get for $299.00 plus: LEVEL 1 
DOCUMENTATION: Level 11 user's manual, 
Level II Basic Program Tape, Level II Command 
Cards, Level 11 Basic Examples Book. SERVICE 
AND WARRANTY PACK: Diagnostic Program 
Tape, Diagnostic Instruction Manual, Service 
Manual, Cassette Head Alignment Tape, Sche- 
matics and Parts List, Money Saver Service 
and Warranty Card. Two 8 AXIS ACTION 
CONTROLLERS with Pot Knob, Firebutton 
and Lever. THREE PROGRAM TAPES. (Every- 
thing you need to learn to operate, program 
and service your computer). 


FREE TRIAL OFFER - RETURN WITHIN 
15 DAYS UNITED PARCEL PREPAID 
COMPLETE AND UNDAMAGED FOR FULL 
REFUND OF PURCHASE PRICE. 


DON'T MISS THIS SALE - ORDER NOW 
FOR CHRISTMAS 


O Please send me the moda 


"R" 16K 
RAM computer for $299.00. 


пв 


send те the SPECIAL FACT- 
PACKAGE PRICE DEAL FOR 
$595. 00. 


Add $15.00 for shipping andi insurance. 
Illinols residents add 6% tax. 


ENCLOSE CASHIER'S. CHECK, MONEY 
ORDER OR PERSONAL CHECK. Allow 
14 Шу: for delivery. 21 days for personal 
check orders. 
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WE HONOR VISA AND 
MASTERCARD ORDERS 

Name, 

Address 

City 

State. Zip 

O visa О Master Charge O C.O.D. 

Card No. Exp. 


PROTECTO 
ENTERPRIZES 


BOX 502, FRANKLIN PARK, ILLINOIS 60131 
Phone 312/382-5244 TO ORDER 


PUT YOUR BACKFIELD 


IN MOTION! 


#747-BL 


WITH A A JET SETTE' STENCIL 


* EASY APPLICATION 
* THE PERFECT GIFT 


*8' X 3' PAINTING DIRECTLY ON YOUR WALL 
* ROLL, BRUSH, OR SPRAY IN ANY COLOR 


#23-GR 


*MONEY BACK GUARANTEE* 


YOU MUST BE COMPLETELY 
SATISFIED WITH YOUR JET 
SETTE* STENCIL. AFTER 
INSPECTING STENCIL, YOU 
MUST AGREE THAT IT WILL 
BRING MOTION, ACTION, AND 
DRAMA TO ANY SETTING. IF 
NOT, SIMPLY RETURN UNUSED 
STENCIL WITHIN 14 DAYS FOR 
A FULL REFUND OF 
PURCHASE PRICE WITHOUT 
QUESTION. 


m 
Сә: 
GRAPHIC DISPLAYS INC. 


408 Old Orchard Ct. Dept. 110P 
Danville, CA 94526 


138 | POPULAR SCIENCE 


#172-RE 


ORDER NOW TOLL-FREE 


CREDIT CARD HOLDERS 
MAY USE OUR TOLL-FREE 
NUMBER ANYTIME. OR SEND 
CHECK FOR $29.95 PLUS $2.00 
DELIVERY (OUTSIDE 
CONTINENTAL USA ADD $3.00) 
(ADD $1.80 SALES TAX IN 
CALIFORNIA) ASK FOR 
PRODUCT BY NUMBER WHEN 
ORDERING. 


#747-BL (BOEING 747) O 
#23-GR (LEAR JET) O 
#172-RE (CESSNA 172) O 
#500-YE (CITATION JET) O 
NOT SHOWN 


800-528-6050 EXT. 513 
IN ARIZONA 800-352-0458 


PRICES GOOD THROUGH 
DECEMBER 31, 1980 SO ORDER 
NOW! 


Costly wallcoverings 
[Continued from page 122] 


reactivate the adhesive. Then press 
the foil lightly back onto the wall. 

Reed experts caution that foils are 
electrically conductive. Always pull 
the fuse when pasting foils around 
electric outlets or exposed wiring. It's 
also best to dry-cut for these openings 
before pasting. 

Flocked wallcoverings can be as 
tricky as foils and should also be dry- 
hung over lining paper. Before hang- 
ing, apply a thin coat of adhesive di- 
rectly to seam areas to improve stay- 
ing power. Don't use seam rollers with 
flocks; instead, press seams together 
with fingertips. To preserve the nap, 
brush gently in one direction. 

Felt, burlap, and other fabrics with- 
out a paper backing make handsome 
wallcoverings, but also require care- 
ful treatment. A shrinkage test is the 
key. Before buying enough fabric for 
the room, dry-hang a yard. If the fab- 
ric shrinks more than !/g in. over- 
night, don't buy it. 

Most fabrics (except for thin silks) 
don't need lining papers. But all 
should be dry-hung, one strip at a 
time. If seams don't lie flat, thicken 
the paste, and let it get tacky before 
you press the fabric on the wall. 

Handle felt and burlap carefully— 
both may stretch if wash water gets 
on them. If you press felt down too 
roughly, paste may ooze through the 
seams. And smoothing burlap all the 
way to the edge may raise the fibers. 
It's best to set the edge with a seam 
roller, but don't press too hard—it'll 
make the fibers shiny. 

To get even shading with felt, you 
simply dry-hang the strips normally, 
aligning the tops. But you may have 
to do the opposite with burlap. Check 
by hanging the second sheet next to 
the first without trimming. If the fab- 
ric shade brightens abruptly at the 
seam, reverse the second strip. 

Like burlap, heavier grasscloths 
may tend to have fibers that lift away 
at seams. To avoid this, apply a little 
vinyl adhesive along the back of the 
edges before dry-hanging. 

Cork, another handsome but tricky 
wallcovering, is often laminated to a 
thin, glossy paper that tends to curl. 
The only solution—fold carefully. 
Paste and fold one sheet, set aside, 
then do another. By then, the first 
sheet should be relaxed of curl. Open 
it, repaste lightly, then hang. 

Finally, the Reed experts advise 
making cosmetic touch-ups—with cos- 
metics! Eye shadows are great for 
camouflaging spots ‘on flocks or fab- 
rics. And eyebrow pencil does a good 
job filling in those hairline cracks 
where walls show through seams. HE) 


Franklin Titebond Wood Glue is the first 
hoice of Americas leading furniture makers. 


It's not surprising. Because Titebond" Wood Glue is the 
Strongest woodworking glue there is. It spreads easily, sets 
fast, aligns easily. and won't gum up when sanded or 
sawed. It's unaffected by lacquers, varnish, or sealers. It 
can be painted. And it washes off hands and tools with 
warm water. The things that make Titebond" Wood Glue 
first with the biggest names in furniture make it first for 
any woodworking project you have in mind. Want proof? 


е deas M" Wood Glue works 
special оне Brandenfels 
Chopping Block Kit. 
only $, Fully assembled, this 11"x 11"x 136" 

6 plus $125 hardwood chopping block has a 


inge & retail value of $16.95. But you 


can get it in an easy-to- 


a. 


| 


иин Eor WD 


- blanks and information, look for the 
Franklin Titebond" Wood Glue display 
===" at your favorite hardware or building 
materials dealer, home center, or hobby store. 


hung kit 


TC-801 


Great $ 
Shirts. only 


(short sleeves) 


Fine quality dress shirts 
in silky broadcloth of 
65% polyester/ 
35% combed 
cotton. 100% 
Wash ^n Wear! 
Classic de- 
sign with 
custom 
styling lor 
perfect fit. 
2-piece banded 
collar with top 
stitching. 


09 


7 buttons, 2 breast 
pockets reinforced 
lor added strength, long 
tails for neatness. 


Short Sleeve 
3 tor $2275 
(includes postage and handling) 
Unconditional Warranty. Atter 10 days. it not 
completely satisfied, return shirts for full credit or refund. 


100% WASH 'N WEAR BROADCLOTH SHIRTS 
Long Sleeve-3 for $25.75 ^ ShortSleeve-3tor $22.75 
_ 0 Color Neck Sleeve Lgth. 


Total Amt. $. О Check Enclosed 
Ovisa О MasterCard — Exp.Date. 
Card No. 


(signature required for charge card purchase) 
Г] Send me your FREE mailings. 


NAME 
ADDRESS. 


CITY STATE. ШР. 


WORK WEAR CORP., INC. 
4 Ё 1768 East 25th Street Cleveland. Ohio 44114 
SSM irs. of Quality Clothing Since 1915 


Chain Saw Owners: 
Make valuable lumber from 
logs with Alaskan MK III” 
Lumber Mill. 


Converts rough logs to perfectly dimensioned | 
lumber for home or cabin, furniture, decks, 
fences, bridges, etc. MK III mill fits any saw, 
clamps on bar. Easily adjusts to exact 

size lumber desired. 

Thicknesses 1/2” to 13”, 

widths to 54”, any 

length. Easy to use. 

Take it to the woods 

where the logs are! 


Sharpen Saw Chain with New, 
Pro Model GRIND-R-GUIDE. 


It's easy to sharpen your own chain saw. 


Save money with Granberg's new, pro ў As H 


model Grind-R-Guide. Sharpens cutters, 


lowers depth gauges. Rugged, accurate є. 
tool. New depth gauge design, heavy 
duty motor, 110 volt safety switch. 


SEND FOR INFORMATION ON GRANBERG MILLS & SHARPENERS. 
Please Print 
im Name 
Street 


City State Zip 
GRANBERG INDUSTRIES, INC. 200 So. Garrard Blvd., Richmond, CA 94804 
GRANBERG INDUSTRIES, LTD. 7810 Express St., Burnaby BC V5A 1T4 


“SAY, SMOKEY- 


Aclinic оп cars by Smokey Yunick, America’s most famous mechanic 


Convert to propane? 


I have heard that RV's can be converted to 
burn propane gas. I'd like to know if the 
saving is substantial. What would be the 
advantages of this conversion? 

S. Ponak, Montreal, Que. 


Unless you can get propane very cheaply 
and drive enough miles to offset cost of 
the initial conversion, | doubt that you will 
save at the bottom line. It is a good fuel, 
though. There are some startup problems 
during cold weather, but they can be 
solved. It is not an across-the-board an- 
swer to our impending liquid-fuel short- 
age, however. 


Wants to use gasohol 


Being in the heart of gasohol country, | 

would like to use this fuel in my new Hon- 

da Accord-LX hatchback. Should I? 
Kenneth D. Rose, Lincoln, Neb. 


Gasohol fixes nothing, in my view. But in 
a pinch you can use it without trouble— 
unless the carburetion is already on the 
borderline of being lean. In this case it will 
lean it out further. With sustained use you 
may have to increase maintenance, ex- 
cept in engines that have materials com- 
patible with alcohol designed into them. 
Watch the oil condition. Look for water or 
dilution until you learn how the oil is go- 
ing to react. 


Noise at startup 


My 1980 Datsun 510 makes a lot of noise 
when it's started after sitting overnight. 
This lasts three to five seconds. Evidently, 
most of the oil drains from the bearings 
and other components. 

My dealer says this is normal for all Dat- 
suns, but he's never heard this car start 
after it has been parked overnight. 

G. F. Merrick, Dayton, Ohio 


I'd consider using an oil filter with a check 
valve to stop the drain-down. But this is 
not an area for guessing, it's an area of 
manufacturer responsibility. | suggest 
you go to a higher level of Datsun com- 
mand. Let a factory rep hear it on a 12- 
hour start cycle. Heavier oil will help, but 
then it will get you on mileage. 


Transmission jumps out of gear 


1 purchased a 1980 Chevette with only 
1200 miles on it. From day one, the four- 
speed manual transmission has jumped 
out of fourth gear occasionally. | have tak- 
en it to the dealership three times now, 
but it never jumps out of gear there. 

The weather seems to be a factor. It will 
jump out of gear in 40-degree tempera- 
ture or lower, but after the car is warmed 
up, it's okay. 

The dealership and the GM field гер 
said the synchronizers needed to be bro- 
ken in. | hope you can shed some light on 
this subject. 

Jack Henderson 
West Mifflin, Pa. 


Determine if a shift to fourth lines up the 
detent; be sure that full engagement is 
occurring. | don't consider this normal or 
agree that synchromesh clutch wear is the 
solution. Check for interference between 
the shift lever and the body or floor mat, 
which might kick the transmission out of 
gear when the engine tries to rotate in its 
motor mounts during acceleration. If all 
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the above are okay, check for a lack of cor- 
rect engagement or an upper-shaft sup- 
port problem (bearing). Excess end-play 
in the rear shaft could also be the cause. 


Wonders if he should sell 


1 bought a 1972 Peugeot 504 with 75,000 
miles on it in 1977. It now has gone 
102,000 miles. It had not been maintained 
well. | put in a new transmission, rear end, 
exhaust system, coil, battery, and wiper 
motor. 

Now the manual choke is giving me 
problems. Peugeot claims | must buy the 
whole upper half of the carburetor for 
$250 to fix it. The car lacks pickup and runs 
badly from a cold start. At highway 
speeds, after warm-up, it’s great. 

It's a fun car to drive and the body is 
okay, but nobody will give me any more 
than $600 for it as it stands. Does it make 
sense to replace the engine and radiator 
with a good, reliable, easy-to-fix U.S. mo- 
tor (with air conditioning)? Which engine 
would you recommend? Or am | better off 
selling it and cutting my losses? 

Jack Gardner, Middlesex, N.J. 


Sell it. Your plan to repower would be a 
loser. 


Using too much oil 

1 have a 1978 Rabbit with fuel injection. It 
has gone 46,000 miles. | burn regular 
leaded gas. My problem is that it has nev- 


er stopped using oil. The spark plugs nev- 
er show signs of burning oil, so the oil 
must be going by the valve seals. | get 
excellent gas mileage, 33-36 mpg, with 
advanced timing and a high vacuum read- 
ing. 

Not too long ago, VW sent its '77 and '78 
Rabbit owners a letter to “check the oil 
every fill-up.” My VW dealer says “one 
quart of oil every 500 miles is average." | 
feel like 1 have a diesel. 

I've read you also have a Rabbit; have 
you had oil trouble? I'm a competent me- 
chanic and want to put new valve seals in 
myself. | hesitate to buy the original when 
Ican get a copy. Do you know of any other 
seals that would work better? I've had five 
VW Bugs, and this is the first VW product 
that ever used oil. | now use one quart 
every 400 miles. 

Bill Landske, Cedar Lake, Ind. 


Here's what | recommend: Use Perfect 
Circle valve-guide seals, Seal Power rings, 
and make sure there is plenty of oil-drain 
area in the oil ring-land of each piston. 
Finish-hone each cylinder with a head 
plate bolted on the block at the maker's 
specified cylinder-head torque, and be 
sure the top ring's end-gap is at minimum 
spec. Do all this, and 2000-3000 miles a 
quart is easy. 


Wants to convert to unleaded 


1 have a 1969 Ambassador with a 232-cu.- 
in. six that will soon be getting a valve job. 


What kind of valve and seat changes can 
be made so І can burn unleaded gasoline 
or gasohol? Or must other parts of the en- 
gine also be changed? 

John Stevenson, Sherwood, Ark. 


The intake can get by as it is. The exhaust 
valve needs a hard seat. And the valve it- 
self must be replaced with a hard one. 
Keep compression under 8.5:1. Every- 
thing else should be all right. 


Runs fast when hot 


I have a 1979 Pontiac Catalina. If the warm 
engine is on slow idle and is left standing 
for 15 or 20 minutes, rpm increases con- 
siderably. To hold the car back, | need to 
use brakes, especially in traffic. My dealer 
says there is no fix. | have a 301-cu.-in. V8 
engine. Does it have a high-cam adjust- 
ment? 

Sid Wolff, Red Falls, Minn. 


When you get hot, you're sucking in air. 
Look for an air leak in an emissions con- 
trol, a split hose, a bad carb gasket, or a 
cracked intake manifold. 


Each month in PoPULAR Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say Smokey—", Popular Science, 380 
Madison Ave. New York, N.Y. 10017. 
Questions cannot be answered by mail. 
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In cooperation with the American 
Plywood Assn., POPULAR SCIENCE 
is again seeking fresh, well-designed 
projects for home and yard—projects 
that take full advantage of the prac- 


ticality and economy of plywood. 
(Plans sheets for eight of 1980’s 
winners, as shown in the August 
issue, are available from APA at 
$1 apiece—address in coupon below.) 


As with last year, we'll pick three 
projects each in three categories, 
determined by the amount of plywood 
used. Get started now and your entry 
might double as a Yule gift. 


Announcing 
The fifth 
annual 
PS/APA 


PLYWOOD 
PROJEC 


CONTEST 


$3750 in 
cash awards 
including 
three $1000 
First Prizes! 
You have 
nine chances 
to win 


142 | POPULAR SCIENCE 


@ PRIZES: A $1000 check will go to 
the top entrant in each of three major 
categories. There will be a secondary 
award of $250 in each category for a 
total of $750 additional. An Honorable 
Mention entry in each category will 
receive a selection of how-to books 
from PoPuLan Science Book Division. 


€ HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from %" to ?4" (thicker if required for 
structural strength); 
exterior type for out- 
door or bathroom 
projects, interior for 
indoor ones. Projects 
should be carefully 
designed for efficient 
layout of the plywood 
sheet or sheets you 
select; parts should 
be scaled, arranged, 
and nested to mini- 
mize waste. You may 
enter your project in 
any of our three cate- 
gories, specifying which thickness you 
choose for your half (4 by 4 ft.) or full 
(4 by 8 ft.) sheets. Should you choose to 
enter the multiple-sheet category, you 
have the option of using two or more 
different thicknesses, if structurally justi- 
fied. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $100, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can be 
built with home-workshop tools. 


€ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 


APA grade trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. A crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale, models, full- 
size cutting patterns, or plans sheets 
larger than 18x24 in. We also need a list 
of all materials used, grade and thick- 
ness of plywood, plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us special construction tips you'd 
like to pass on to anyone attempting 
to duplicate your project. If no publish- 
able photo exists, POPULAR Science and 
APA reserve the right to arrange pho- 
tography at your convenience (and our 
expense). Entries must be delivered 
to the Tacoma Post Office Box by March 
2, 1981; upon delivery, publication 
rights belong exclusively to APA and 
POPULAR SCIENCE unless neither exercises 
this option within six months. 

Print the category you're entering 
(% SHEET, SINGLE SHEET, 174 TO SIX) 
in the lower left corner of your envelope 
(one entry per envelope, please). No 
entries can be acknowledged, and none 
will be returned unless accompanied 
by a written request and a self-addressed 
envelope with sufficient postage (no 
checks or money orders). 


@ JUDGING (by PS Reader Activities 
Editor А! Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all nine winning projects will 
be available from APA after Sept. 1, 
1981. Prize winners will be notified by 
April 15. Winning entries will be shown 


per—including a rough sketch of the іп the August 1981 PoruLAR Science. Els) 
г==== m ENTRY COUPON (Clip and attach to your plans sketch) ma ma ma ma mu 1 
й Mail entry to: To qualify, entry [| 
1 POPULAR SCIENCE CONTEST Кт РА | 
g Вох 11700, Tacoma, Wash. 98411 I 
' YOUR NAME (print or type) = ! 
qp ADDRESS hone No. i 
g CTY STATE ZIP. I 
I r7-7-----2 Description I 
LI | 1 of project [| 
Which SiNGLE 

i 1 1 category? [Г] Seer O ser Кагы i 
1 1 I What thickness(es) plywood? O %” O %” Г] 4" 0%" 0%" 1 
1 | i if other, check here Г] and specify I 
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MUST LIQUIDATE 


FAR BELOW DEALER COST 
FAMOUS FAIRCHILD 


VIDEO GAMES 


үү! PERFECT co 


RY NE 


| PUBLIC NOTICE! 


Bankruptcy and Financially 
Distressed Merchandise! 


We are authorized liquidators of inventories that 
must be quickly sold at sacrifice prices because of a 
variety of reasons such аз: 


SSeS 


Overproduction .... last year's models 
recession ... bankruptcy . . . plant closings 
cancellations . . . excessive competition 
cial problems . . . discontinued lines, etc 
If you know of any company that has surplus inven: 
tories that must be liquidated for immediate cash, 
call us Toll-Free: 800-328-5082. Only products in 
perfect operating condition will be considered. 


economic 
order 
finan 


Enjoy endless hours of fun, thrills and excitement 
as the Fairchild Video Games System turns your 
TV into an exciting new form of family 
entertainment center! Slide-in game 


cartridges provide a wide variety 
of colorful, action-packed, com- 


puterized games to challenge your 


skill and test your ability to respond ' 


suddenly, accurately and wisely 
to moves of opposing players! 


Say "goodbye" to those spare moments or idle 
hours at home when there's nothing interesting to 
do. With this Fairchild set, you have a world of ex- 
citing and challenging games, loaded with fascina- 
ting computerized action. Your own TV screen be- 
come the playing field. Twelve different slide-in 
cartridges provide hundreds of game variations, so 
there's never a dull moment! Play solo or play an 
opponent. Play for minutes or for hours. It's great 
fun for adults! Kids love it, too! 

Every one of these Fairchild games is factory new, 
factory perfect, with all the original factory equip- 
ment and accessories. 


NO BATTERIES NEEDED! An AC adaptor is in- 
cluded. Just plug it into an ordinary home socket 
for electrical power. No batteries needed, EVER! 


WARRANTY INCLUDED! Every game is covered 
by Fairchild's limited warranty for your added as- 
surance of quality and satisfaction. 


Simple to install. Attaches quickly to your TV 
‘ap a button to select speed of the game action 
* Tap a button to "freeze" the action. Take a break 
for mealtime or phone call. Return and resume 
the game and the score exactly where you leftit 
* Games appear in vivid color on color TV (black & 
white on B&W set). 
© You can set time limit of 2, 5, 10, 20 minutes for 
each game. The time remaining shows on your 
TV screen and then counts down during play 
* Hand controllers allow you to control move- 
ment of playing objects anywhere on TV screen. 


12 exciting game cartridges to choose 
from. Regularly $19.95 each. Liquida- 
tion price now only $10.00 each! 
Handy little slide-in cartridges provide a wide varie- 
ty of exciting games for young and old alike! There 
are even cartridges that feature as many as 10, 35, 
48 or 248 game variations! See descriptions of the 
game cartridges in order form at right. 


Credit card customers can 
phone in their orders: 


Toll-Free: 800-328-5082 


И busy signal, or after business hours. 
or if in Minnesota, call 800-228-2606 
24 hours a day, 7 days a week 


C.O.M.B. Co. 


ONE OF THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 
/ MINNEAPOLIS, MN 55406 


3258 MINNEHAHA 


FAIRCHILD 
CHANNEL F 
MODEL 


Regular Retail 
2169.95 95 


| OUT THEY GO AT ONLY: | THEY GO AT ONLY: 


Fairchild... one of the biggest sel- 
ling brand names in Video Games! 


Computerized games are the most exciting, fun- 
filled, action-packed type of games ever to "hit the 
market!” Even at their normal high retail prices, 
they have been runaway best sellers all across the 
nation. NOW, you can get one of the best of them 
all... the very popular Fairchild Video Games Sys- 
tem . . . at a fantastically low liquidation price. So 
low, in fact, thatit’s actually FAR BELOW DEALER 
COST! But don't delay! Our supply is definitely 
limited. Order promptly before we sell out 


ГС.О.М.В. Co. / authorized Liquidators Dept. В-309-7700 
3258 Minnehaha Avenue South, Minneapolis, Minn. 55406 
Send Fairchild Video Games Systems at $88.00 each plus $4.00 each for shipping 
handling. Also send the following game cartridges at only $10.00 each. (Cartridge price doe: 
clude shipping, handling.) 
— Desert Fox - You advance. 
The enemy fires, hits, and you 
are outfoxed. Has ТО differ 
ent game variations 
— Blackjack - The computer 
Geals. Place your bet. it's a 
true 52 card deck. Has two 
game variations. 
Spitfire - Exciting aerial 
dogfight all over the scr 
Has 8 game variations. 
Torpedo Alley - Thrills! Ex 
Gitement! Try to sink enemy 
fleet. Has 48 game variations 


__ Math Quiz! - Fun for young 
Players with math problems 
Math Quiz II - A more ad. 
Vanced version of Math 1 for 
older children. 

— Magic Numbers - Try to 
guess the right digits in the 
right places. 35 game varia 
tions. Race the clock or play 
for points 

— Backgammon 
egy to get your players on and 
off the board before opponent 
does. Two game variations. 


LL Space War - Fun filled bat- 
Vie between flying saucers. 
LL Baseball - Curve balls, fast 
balls, strikes, home runs! All 
the action of baseball. 
—LDodge-It - Stay alert and 
move fast! Dodge up to 7 balls. 
ricocheting around you. Has 
284 game variations. 

— Bowling - Outscore your 
"opponent in this game of skill 
that features strikes, spares. 
gutterballs. Has 18 game vari 
ations 


Use strat 


(Allow 3-4 weeks delivery. Add 2 more weeks if paid by personal check. Sorry, no C.O.D. orders.) 
Му check or money order is enclosed. 
Charge to my: O Mastercharge VISA American Express 
Account No 
PLEASE PRINT CLEARLY 
Name. 
Address. 
City 


State. 


Expires. 
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Less weight. More miles per gallon. | 


New lean look. More payload. 

Chevy Pickups take an important step ahead 
for 1981. A new aerodynamic shape cuts power- 
robbing air drag. Weight has been trimmed 
without sacrificing toughness. You get new effi- 
ciency plus Chevy's tough truck build. 


New Electronic Spark Control V8. Improved 
Six. An optional 5.0 Liter (305 Cu. In.) V8 with 
Electronic Spark Control offers surprising horse- 
power for an engine its size. Operates on low 
octane, unleaded fuel. (ESC not available in Cali- 
fornia.) The 4.1 Liter (250 Cu. In.) Six has a 
recalibrated carburetor for smooth operation. 
Payloads to 2559 Ibs. on C10 models. More 
than last year. Payload includes driver, passen- 
gers, equipment and cargo. CIO GVWRs up to 
6100 Ibs. 
New 4-wheel-drive system. And more. Chevy 
K10 and K20 4-wheelers use a new system 
with automatic locking front hubs that can be 
shifted into and out of 4-wheel drive without 
leaving the cab. Chevy Pickups also offer new 
interior comfort, same roomy cab, and more. Ask 
about leasing, too. 

4.1 LITER (250 Cu. In.) SIX 


EPA 
EST EST, 
49 MPG 25 HWY. 


Remember: Compare the “estimated MPG” to the “estimated 
MPG” of other vehicles. You may get different mileage, 
depending on how fast you drive, weather conditions and trip 
length. Actual highway mileage will probably be less than the 
estimated highway fuel economy. Lower in California. 
(Mileage improvement does not apply in California.) 


Features that were too good to change. 

O Massive Girder Beam front suspension on 2-wheel- 
drive models O Double-wall construction O Computer- 
matched brake systems O Strong steel frame O Two- 
stage, multi-leaf rear springs O Counter-angled rear 
shocks Г1 High Energy Ignition system 


CHEVY TRUCKS 
- C 


Chevy trucks are equipped with GM-built engines produced by 


ins. See your dealer for details. Chevy C40 Pickup with optional Silverado trim. 


no taste 
in your low tar ? 


Just try the refreshing taste 
sensation of extra low ‘tar’ 
KOOL SUPER LIGHTS! 

It goes well beyond mere 
tobacco taste. So when you 
find that ordinary low ‘tar’ 
cigarettes taste flat and bland, 
your answer is the coolest low 
‘tar’ of them all...extra low ‘tar’ 
KOOL SUPER LIGHTS! 

C'mon up to KOOL! 


Original KOOL Low ‘Tar KOOL 
Long famous for 
coolness in smoking. 


1g. nicotine; Milds Kings, 11 mg. 
F gs. 


CALCU-LETTER 


By DARRELL HUFF News of pocket calculators--and how to have fun with them 


How much do you owe? 


If you're making regular payments on a 
car, house, or other loan, your calculator 
can tell you how much you'll still owe af- 
ter any number of installments. 

Suppose yours is a three-year car loan 
at 12 percent, with monthly payments of 
$149.47. After 29 months you want to save 
some interest by paying off the balance. 
How much is it? 

To find out, express the interest rate as 
a decimal and find the periodic (monthly) 


rate by dividing by the number of months 
in a year. Add 1. Raise this result to the 
power of the number of payments re- 
maining, then find the reciprocal (divide 
by 1). Subtract this result from 1, divide by 
the periodic interest rate, and multiply by 
the amount of the regular payment. You'll 
find you still owe $1005.66—$40.63 less 
than you would if you finished out your 
monthly payments. 

1 adapted this procedure from a book 
that should interest anyone who com- 


— 


Tricky triangle 


Draw a line from the center of a circle to its 
edge, and another twice as long at 45 de- 
grees to the first. Connect the ends of the 
lines. What is the area of the triangle thus 
formed if the area of the circle is 45 sq. in.? 
That was the problem posed in the Sep- 
tember issue by a reader who called it his 
“little killer.“ 

The solution proposed by the author of 
the problem used six pages worth of alge- 
bra and geometry and called for half a 
dozen formulas and construction of addi- 
tional triangles. 

But the answer comes along more 
quickly if you use the formula for the area 
of a triangle given two sides and included 
angle. However, | had to walk my fingers 
through a fair-sized math library before | 
found it: The area of any triangle is equal 
to half the product of two sides and the 
sine of the angle between them. You need 
only multiply sin 45 by the value of the 
radius squared, obtained from the stan- 
dard zr? formula for the area of a circle. 
The solution: 10.128559 sq. in. 


Indecipherable? 


It seems that researchers at places like 
Stanford, MIT, and the Univ. of Wisconsin 
have developed a method for producing 
virtually unbreakable ciphers. It's based 
on the fact that no efficient system is 
known for finding the prime factors of a 
number. There is only trial and error. 
Prime factors, you'll recall, are divisors of 
a number that cannot be further divided 
by any whole number other than them- 
selves and 1. 

One new cipher system would use a 
120-digit number that is the product of 
two secret primes. To break the code 
you'd have to discover these factors. It's a 
task for which a computer can be pro- 
grammed, but it would take about 15 
minutes less than forever for even the 
world's fastest computer to complete the 
required run. 

With this background, James A. Ray- 


mond of Fairbanks, Alaska, thinks we 
might enjoy trying to discover the prime 
factors of a mere six-digit number. He 
suggests 663,133. 

Аз just noted, there is no way to solve 
this problem except by trying all the prime 
numbers less than the composite until 
you hit on the right ones. At first this 
might seem not worth your time, since 
there are approximately 50,000 such 
primes. (The prime-number theorem, 
proved in 1896 by Jacques Hadamard, 
states that the density of primes among 
the first n integers [as n approaches 
infinity] is approximately equal to the 
reciprocal of the natural logarithm of 
n.) Once you try the first few primes and 
find they don't work, though, you'll see 
you've already drastically cut the number 
of possible candidates. And when you 
think about it some more (and, in particu- 
lar, discover why knowing the square root 
of the number is helpful to the solution), 
you'll realize there are only 140 or so 
primes that you have to consider. 

Even now, you may still have a prob- 
lem: Unless you can find a list of primes 
up to 1000, you'll need to generate these 
numbers yourself. A programmable cal- 
culator will come in handy here, but you 
can do it with any model with a memory 
function. You'll still have a great advan- 
tage over the Greek mathematician who 
devised the method of identifying primes 
referred to as Eratosthenes' sieve. 

Start by listing every integer from 2 to 
as high as you wish to go. Then cross out 
every second number after 2. Then cross 
out every third one after 3, every fifth after 
5 (4 was already eliminated), every sev- 
enth after 7, and so on. When the sifting is 
completed you will be left with the succes- 
sion of primes. 

Now you can begin trying to find which 
of these are the two prime factors of 
663,133. Again, a programmable calcula- 
tor makes it easy. After entering a mere 
13-step program into an HP-19C, | found I 
needed only to touch a key and wait. The 
calculator found the factors and sat 
there awaiting a new challenge. 


bines use of a pocket calculator with prop- 
erty dealings. It's Lawrence R. Rosen's 
Calculator Mathematics for the Real Es- 
tate Professional, published by Dow 
Jones-Irwin, Homewood, Ill. 60430 
($14.95). 


Lone who? 


It's almost worth the price to own a calcu- 
lator that dares to call itself the Loan Ar- 
ranger. Like other specialized calculators, 
this one won't do anything a good finan- 


The Loan Arranger II" 


AMT NT TERM LOAN 


cial or scientific model can't—but it's 
small, lightweight, moderately priced, 
and can be used without difficult formu- 
las. Just feed in loan size, rate, and time, 
and it will instantly compute your pay- 
ments. It does regular chores, including 
percentage calculations, too, and it has a 
battery-saving cutoff that operates if you 
ignore the machine for half a minute. 
There are drawbacks to such a specialized 
calculator, however: | could find no way 
to perform the payoff routine described 
above, and the very limited instruction 
book is no help. Loan Arranger II is avail- 
able from Calculated Industries, Inc. (2010 
N. Tustin, Suite B, Orange, Calif. 92665) 
for $29.95, plus $1 handling. It has an 
eight-digit LED display. 


All-purpose display 

These LED displays that you can see in 
dim or no light are all right for “office en- 
gineers,” writes George L. DeWoyno, 
Huntsville, Ala., agreeing with another re- 
cent correspondent, and LCD's are the 
thing for "field engineers working in 
bright light." But there's a third choice, he 
says, suitable for both conditions: a fluo- 
rescent display like the one on his three- 
year-old Casio. Sometimes caled Dig- 
itron, these displays are a pleasant blue. 
Though the industry is going strongly in 
the direction of LCD's, you might still find 
pocket calculators with Digitron displays 
in your dealer's stock. u: 
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Car Stereo 
Buyer's Guide 
THE BEST IS EVEN BETTER 


* 84 pages of photos, descriptions, 
and discount prices on over 200 
products! 


* Dimensions charts, fitting 
charts, "how-to-install easily" 
articles! 


* THE ONLY published source of 
actual performance trials and 
lab-tested specifications! 

* The finest brands, including 
Blaupunkt, Clarion, Craig, Con- 
cord, Jensen, Marantz, Pioneer, 
Sanyo, and many more! 


Call or Write NOW for 
Your FREE Catalog 


Use the coupon below or call toll-free: 


800-446-1506 


In Virginia Call 800-552-3961 


Super System 
1 Special From 
Ф рюмєєгг 
The КР-7500 in- 
dash AM/FM cas- 
sette receiver 
featuring improved 
Supertuner Il with 
TS-168 three-way 
speakers. 


Send me your FREE catalog by 
Third Class Mail 


Rush me your FREE catalog! I'm 
LS enclosing $1 for First Class Mail 


State Zip 


! CRUTCHFIELD ! 


Ї 1 Crutchfield Park, P.O. Caller 1, Department P [| 
L Charlottesville, Virginia 22906 
шиш жыш m шын шыш шын шыш шын шыш 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


ence, 


By RAY HILL 


380 Madison Ave., New York, N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Compression fitting may save a damaged metal line 


A metal line that has been damaged may 
not need replacement. If the damaged 
area is fairly well confined, cut it out with a 
hacksaw or a tubing cutter, then join the 
ends with a compression fitting. These fit- 


ШИШ 
FUEL FILTER 


Tightening a fuel filter 


Some cars use a fuel filter with tapered 
pipe threads that screw into the carbure- 
tor inlet. Because of this, some threads 
will show after the filter is tight. Don't try 
to screw the filter in all the way; you will 
strip the threads and may damage the 
carb. Replace the fuel filter at every tune- 
up (oras the maker recommends) to avoid 
clogging problems. 


tings are available in all common sizes. 
They will work on fuel, transmission-cool- 
er, and vacuum lines. One caution, how- 
ever: Never use a compression fitting on a 
brake line. 


Take a picture of it 


Removing a valve cover? If a lot of wires, 
brackets, and other items must be re- 
moved, taking a few shots with an instant- 
picture camera may save you a lot of grief 
at reassembly time. Refer to the pictures 
for wire routings, bracket locations, etc. 
The technique is also useful for other dis- 
assembly/reassembly jobs that you may 
not be entirely familiar with. 


Grease may сиге a squeak 


A squeaking noise that occurs whenever 
your car goes over an irregular surface 
may be caused by nothing more than dry 
ball joints. Try greasing them before you 
waste time searching further. 


Rotating the damper pulley 


Turning the crankshaft by using a breaker 
bar on the damper-pulley nut is an easy 
way to turn the engine over slowly on 
many cars. But if your engine has an over- 
head camshaft that's belt-driven, don't 
turn the pulley in a direction opposite to 
the engine's normal rotation. This can 
cause the camshaft belt to jump a tooth or 
two, upsetting valve timing. 


RECOVER VALUABLE LOST HEAT. 


CUT HEATING COSTS WITH A HIGH EFFICIENCY 


FLUE RADIATOR 


INTERNAL VIEW OF ADJUSTABLE AVAILABLE IN 4, 5, 6, 7, 8, 9" 
CROSS-FLOW ALUMINUM THERMOSTAT FLUE PIPE DIAMETERS 
HEAT EXCHANGER 


18 SQ. FT. OF 


RADIATING 1/70 HP, 290CFM 
SURFACE 
Note: Unit can be mounted horizontally or vertically. PATENTED 
Total wt. 16 Ibs. U.S. PATENT # 4,125,153 


WITH RISING FUEL COSTS AND ENERGY CONSERVATION IT IS IMPORTANT 
THAT WE UTILIZE OUR HOME HEATING SYSTEMS TO THEIR FULLEST 


Do you know that most flue stacks range in temperature Equipped with a variable temperature control so you can 
from 350 to ВОР? regulate your own comfort setting 

Why not reclaim some of the lest heat? With The FLUE The FLUE RADIATOR can be installed on boiler or forced air 
RADIATOR you can realize a 40% heat savings that might heating systems. And will fit any flue size up to and in- 
йеп go up the chinas. cluding 8". (Available in 9" for conversion units.) 

The FLUE RADIATOR is a high efficiency, light weight, heat — Convert that cold damp basement into an enjoyable liveable 
exchanger that can be easily installed on any home gas or area, without additional fuel consumption, Have warmer 


oil furnace. This ruggedly built unit, constructed of heat floors throughout the entire house. Primarily used for the 
conducting material has 18 square feet of heat radiating heating of basements, however, this recovered heat may 
surface. be piped to any area of the house or attached garage 


DO NOT USE ON COAL OR WOOD FIRED UNITS 
THE FLUE RADIATOR IS EASILY INSTALLED IN MINUTES... 


SIMPLY REMOVE 1 SECTION OF FLUE PIPE AND REPLACE WITH YOUR FLUE RADIATOR AND 
PLUG INTO A 110 OUTLET 


J.H. STONEBERG MANUFACTURING COMPANY, BROCKPORT, PENNSYLVANIA 15823 


Please ship Flue Radiator(s) ($139.95 each. 
Freight prepaid, to fit flue size (diameter) 4"—5"—6"—7"—8". (Circle One). 


Please Indicate Type of Furnace: Gas O Hot Water O 
oil O Forced Air O 


Pa. Residents Add 6% Sales Tax. 


Name 
Address 
City 


State 


Charge to my MASTERCHARGE OR VISA 


CON mcm от 
Doms RO LIV] м» 


Package includes Flue Radiator, Fan, Thermostat, Extension Cord, 
necessary mounting screws, and installation instructions. 
Satisfaction Guaranteed or Full Refund Upon Return of Unit. 
Send Check or Money Order Payable to J. Н. Stoneberg Mfg. Co., Brockport, Pa. 15823 
Units will come freight prepaid (United Parcel Service in the Continental United States and 
all others Parcel Post) 
we IN A RUSH—CALL-— 814-265-2945 FOR C.0.D. OR CHARGE ORDERS 
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COLD...COLDER... 


Portable 
Solid-State 
Refrigerator/ 
Food Warmer 


While holiday traveling, enjoy your 
favorite foods and drink fresh 
from the fridge by just reaching 
into your MAGIC ТЕМР.® 


Take it anywhere...car, home, 
hotel room, office, its built-in 
converter lets you operate on any 
115 Volt outlet or the cigarette 
lighter of your car with a simple 
switch of the power cords. No 
outside adapter needed. 


Superior design utilizes thermo- 
electric modules to replace com- 
plex mechanics of conventional 
refrigerators for maintenance-free 
operation (small fan is only 
moving part). Low power draw of 
only 2-4 amps. Its exclusive 
seamless-aluminum liner for wrap- 
around cooling, gives colder and 
even temperatures throughout the 
unit not found in plastic lines. 


Weighs only 14 Ibs. and measures 
12%” x 16%" x 1234", yet holds 
25 Ibs. of food or 18 cans. Three 
temperature settings: heats, 
cools, chills. 


ONE YEAR WARRANTY by 
Fogel/Jordon a manufacturer of 
refrigeration equipment for over 
80 years. Mfg. in Philadelphia. 


So order your unit today in time 
for holiday delivery. The 12 Volt/ 
115 Volt unit is $179.95 complete. 
The 12 Volt only model is $159.95 
complete. No extra charges—we 
pay shipping. 

Call collect: 

Department 10—(215) 535-8300 

to order on your Visa or Master 
Charge or send check or money 
order to: 


Fogel/Jordon Refrigerator Co. 
= 2200 Kennedy Street 
WI | Philadelphia, PA 19137 
UV Telex: 83-4614 
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ECONOM 
COMFORT 
BEAUTY 


The Earth Stove® 
gives you all three. 


Everything you've demanded in an 
airtight wood stove is available in 
the amazingly efficient The Earth 
Stove.” Whether you burn it as a 
thermostatic heater or as an open 
fireplace you'll agree that The 
Earth Stove” is an outstanding 
solution to the energy problem. 


THIS UNIQUE COMBINATION OF FEATURES I$ THE BASIS 
OF THE EARTH STOVE'S REMARKABLE SUCCESS: 


1. Thermostatic Draft Control 
2 Downdraft Heating Manifold 
з Rear Draft Inlet 
4 Secondary Draft Tubes 
5 insulated Firedoor 
6 Chimney Air Mix Assembly 


Lab tested, ICBO #3340 
APPROVED MOBILE HOME MODELS AVAILABLE 


For more facts see your kw al dealer 
or write 
THE EARTH STOVE 
DEPT 1PS 
P.O. Box 129 
Tualatin, Oregon 97062 
Phone (503) 638.3502 


Some Dealerships Available 


Copyright THE EARTH STOVE. Inc. 1980 


Starting system 
[Continued from page 130] 


floor-test it (see diagram). If it runs 
poorly or not at all, your suspicion is 
confirmed. 

To take the starter apart, remove 
the through-bolts. Remove the end 
plate to see if the brushes are caught 
in their hangers and not riding on the 
commutator, which can cause mal- 
functions. Inspect all critical parts to 
see if the unit is worth fixing. You can 
easily replace brushes worn to less 
than a quarter inch, but if the commu- 
tator is worn badly or out of round 
more than 0.005 inch (check with V- 
blocks and a dial indicator), it needs a 
pro. You can also make a few tests of 
the field coils and armature with an 
ohmmeter or powered test light (see 
diagram). Inspect the motor’s bush- 
ings for wear and be sure to lube them 
before reassembly. 

If you find anything wrong beyond 
worn or sticking brushes, you may 
want a rebuilt starter. That can 
cost $40 or more, so you can afford to 
do a little work on the old one. How- 
ever, if you do a partial repair job, 
it’s likely that something else will 
fail shortly. 

Clean starter parts by wiping them 
with a solvent-dampened cloth. Don’t 
immerse them in solvent; it can hurt 
electrical parts or cause a starter 
drive to slip. 

New brushes need seating, so wrap 
the commutator with 2/0 or 3/0 sand- 
paper, abrasive side out, beneath the 
installed brushes. Rotate the arma- 
ture a few turns clockwise, looking 
from the drive end. Blow out the dust 
before final assembly and, as you in- 
stall the end frame, guide the brushes 
onto the commutator. If there's an in- 
dexing pin and notch in the end frame 
and motor frame, align them before 
drawing up the through-bolts. As a fi- 
nal check, make sure all brushes are 
free in their holders and riding on the 
commutator, and that their leads are 
not anywhere in contact with the ro- 
tating armature. 

Starter drive. With a little tinkering 
you can sometimes fix a starter drive. 
А new spring may cure an inertia- 
type unit. The positive-engagement 
solenoid-operated starter drive takes 
more repair, though, and may have to 
be replaced as a unit. But you can 
clean its contacts. 

If you get a rebuilt starter, renew 
any drive parts that don't come with 
it. Relays can also be tinkered with, 
but are so cheap that it's hardly 
worthwhile. Finally, when you bolt 
the starter onto the engine, make cer- 
tain that the mating surfaces are 
clean, so they don't restrict current 
flow. 


FREE ELECTRICITY! 


START GENERATING YOUR OWN POWER 
FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR — GET FREE PLANS 


THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 


SO SENSITIVE that it acts like a selsyn 
when connected to a small de motor! Turn 
the TC25G generator shaft with your 
fingers and the motor rotates by the same 
amount — in either direction! 


SO EFFICIENT that it can produce 12 volts 
at only 475 rpm! 


SO POWERFUL that it can deliver over 6 
amperes into a short circuit! 


How did such an unusual generator get 
built? Here is the story: 


The TC25G began as one of many compo- 
nents, in a unique low-cost wind generator 
— the Helius Rotor kit. It was during the 
development of this rotor that our engi- 
neers discovered there was no inexpen- 
sive, low rpm generator to be found any- 
where, that was suitable for small wind- 
power converters — or, for that matter, for 
water wheels, pedal power, solar engines, 
fuel powered generators, or any other 
small energy needs. 


It was tempting at the time to turn to 
"small" automotive alternators — which 
need several thousand rpm to generate 
the kind of voltage we wanted. They are 
large, heavy and also require an efficiency- 
killing step-up pulley to achieve the 
necessary rpm to generate power from a 
small water wheel or windmill. Meanwhile, 
the price of oil and other fuels was begin- 
ning to skyrocket and many people were 
clearly not going to take these price hikes 
lying down; more and more people were 
turning to free renewable energy sources 
— solar, wind, water — not because they 
had to, at that time, but simply because it 
made good economic sense. Needing to 
Produce exactly the right product for the 
growing boom in home-sized alternate 
energy products, Thermax engineers 


started from scratch to design the perfect 
small generator. It had to be inexpensive, 
light, and operate efficiently at low rpm 
(which no other small generator could do). 


The result of this design program was the 
TC25G permanent-magnet dc generator 
— which may be exactly the generator 
you've been looking for, if you ever tried to 
build a small water wheel or windmill. 


Later, at the Energy Lifestyle Show, 
visitors who tried our demonstration gen- 
erator were so amazed by its sensitivity 
that some even looked underneath to see 
if there was a trick to it! Turned only by a 
finger, the TC25G would easily drive a 
small 12-volt motor. 


Many energy buffs bought generators оп 
the spot. 


At first the Thermax sales personnel were 
surprised that so many customers were at- 
tracted by the generator itself, and didn't 
want to buy the whole windmill kit. Even 
without advertising, inquiries kept coming 
from do-it-yourself energy enthusiasts who 
really wanted to build their own power 
systems, not Thermax's or anyone else's. 


So here you are — the ideal small dc 
generator, with plans (if you need them) to 
build several different renewable energy 
converters. Now you can start generating 
your own free, natural energy! 


FREE PLANS AND USER'S GUIDE 


Order your TC25G now and receive, free 
with your generator, a complete applica- 
tions guide: all you need to know about 
wiring, voltage regulators, batteries, in- 
verters to step up to 110 volts ac, as well 
as plans for building the following energy 
producers: 

WATER POWER If water 
power is available you can 
build your own small 
hydroelectric generating 
station. 


WIND POWER The 
TC25G is already stan- 
dard equipment in Helius 
rotor kits. You can build 
your own wind generator 
from plans furnished. 


PEDAL POWER Convert 
an old bicycle to generate 

MELIUS TC25K power: pedal your televi- 
WINDPOMER CONVERTER sion set! 


THERMAX CORPORATION 


2641 NORTH MAIN STREET — WALNUT CREEK, CALIFORNIA 94596 


SPECIFICATIONS: TC25G GENERATOR 


Two-pole permanent magnet dc generator. 
Ten-slot armature wound with 0.4 mm (26 
AWG) wire. 

Internal resistance 7 ohms; heavy-duty 
long-life brushes. 

Mounts by two 10-32 studs at shaft end of 
case. 


Dimensions: 
Case length 4 7/8 inch (124 mm) 
Case diameter 3 1/4 inch (82 тт) 


Shaft diameter 5/16 inch (7.94 mm) 
Weight 3.5 Ib. (1.6 kg) 


Electrical Performance 


Rated for 12 volts dc, will generate 6, 12, 
24 or 32 volts with appropriate voltage 
regulator. 


SHORT-CIRGULT CURRENT 


o w 20 » 059 o 
REVOLUTIONS ма SECOND 


10 20 3 40 $0 
p. 


INTRODUCTORY OFFER 


YES send me TC25G generators 
and plans now for only $69 each (two 
for $130), plus $3 each for postage and 
handling in CONTINENTAL USA. Cali- 
fornia residents, add 6% tax. 

My money order is enclosed. 

C My check is enclosed. 

NAME 

PHONE 

STREET 

cny 

STATE ZIP. 


THERMAX CORPORATION 


2641 NORTH MAIN STREET, DEPT. PS 3 
WALNUT CREEK, CALIFORNIA 94596 


Satisfaction guaranteed: if you are not 
completely satisfied with your TC25G 
generator, return it to Thermax within 
10 days of receipt for a prompt refund. 


800 
ORDER NOW 


TOLL FREE 
CREDIT CARD CUSTOMERS. 
TOLL-FREE ORDER DESK 
CALL 800-227-1617, ASK FOR EXTENSION 211. 
(In California call 800-772-3545). 
In Canada call 613-632-0134. 


“I was born in а 2 story апа a half farm- 
house and І still live in it. A good many 
winters we went a little short on wood and 
the house was pretty cool. There comes a 
time during winter in a house like this with- 
out any insulation and setting up on top of a 
hill with plenty of space behind it, that we 
close some doors and shut some rooms off. 
Because it stops the wind from blowing in 
one side and coming out the other. 

If you were going to keep rooms any where 
near comfortable, you would have to have 
three or four stoves and it would be a matter 
of carrying in wood and carrying out ashes. 


It would be about an all 
time job. Now we have 
the EAGLE downstairs 
and there's no com- 
parison. It really does a 
wonderful job and it 
doesnt make any dif- 
ference what you put in it 
for wood. It burns it up. All that we burn 
through the winter is just that EAGLE and 
we are more than satisfied with it. It's a 
good piece of equipment." 

Clyde Chamberlin 

East Lebanon, Maine 


Mr. Chamberlin's EAGLE is up to 50% 
more efficient than other wood burning 
units. The result is less creosote and ash 
residue, less air pollution and more heat 
from less fuel. Up to 
120,000 BTU's of 
heat an hour 
enough for a large, 


uninsulated farmhouse. With the only 
patented, all refractory combustion 
chamber on the market, the EAGLE burns 
green unsplit logs and converts more BTU's 
from smoke and gases into home heat. 

No wonder, after half a century of burn- 
ing wood, that Mr. Chamberlin chose the 
EAGLE to get the heat of a furnace for the 
price of a stove. 


Í Send $1.00, postage and handling 
for additional information. 


1 

| 

| Мате | 
рац 
‘ty | 

| 


Zip. 


| State 


Greenwood Energy execurive oave osos н н osos 
CORPORATION (603)883-7877 PS 


THE FIVE MORGAN DOLLAR 
INVESTMENT COLLECTION. 


SILVER 
DOLLARS 


Minted about 100 Years Ago. 


Due to the fluctuation in the price of silver and gold, orders will be 
filled on a first come-first shipped basis until our limited supply is 


Numismatic Collectors Guild has acquired a limited supply 
of fine морю Solid Silver Dollars, considered by one to 
be the peak of the engravers art. These Solid Silver Dollars, 
412.5 grains of 900% Fine Silver, are the most sought after 
coins ever minted in the United States. Some Morgan Silver 


Dollars sell for as much as $20,000 опа a prime mint # NUMISMATIC COLLECTORS GUILD, INC. Dept. PS-650 1 
gondition Morgan Silver Dollar recently said f for $42.500. {31 Second Avenue, New York, N.Y. 10003 J 
'he coin has become so popular that collectors and inves- 
tors have been hoarding them for years. AS o resul there ore 1 cr g150.00 par Sal plas SE 00 оом роют 1 
no longer any Morgan Silver Dollars in circulation. Silver 4 insurance. pre 5 sels per customer) | enclose 1 
КАШ ела, [ы M ME % (hats € C] check, ÛJ money order, in the amount of H 
Now Numismatic Collectors Guild hos assembled an ex- Е Saias Tax (NICA BONES ашакы 3 
quisite Solid Silver Investment Collection of 5 Rare Morgan 1 T 
Dollars. Each set is displayed on a royal blue background in g Моте........................... р 
а handsome presentation case with embossed lettering. з Address...................... 1 
Makes a lifetime gift which con be handed down from f Gi 1 
generation fo generation. [M Y. Е 1 
at у, these fare ola oe wen stir 015280 OOper | State .. Н. ۹ - 
}, but we are now able to offer ‘you at our low price Е ‘American 
of $150.00 per set for the next 30 days only | Se Ges tera; | 
Numismatic Collectors Guild, dealers in gold and silver g 1 
bullion and rare coins for over 30 years, is a member of the ۾‎ Master Charge ПШ Expiration 1 
Retail Coin Dealers Association and the American Numis- Е Inter Bank No. Date......... Д 
matic Association. Money back if not completely satisfied. — 1 Credit Card No. H 
FOR CREDIT CARD ORDERS, H Li 
CALL TOLL FREE! 800-257-7880 | 1 H 
(New Jersey Residents call 1-800-322-8650) Lonn. H 
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Plug it in and go: 
CB radio 


General Electric calls it "Help"—a 4 
channel mobile CB radio designed f 
use in an emergency. The hand-he 
rig stows in a handy plastic box alon 
side its magnetic-mount collapsib 
antenna—all neatly tucked out of t] 
way in the trunk. 

But have a roadside emergency, ат 
the unit snaps to life: Simply ph 
it into the cigarette lighter. That 
the main idea, anyway. 

Recently, on my vacation, I us 
Help in a different way. I wanted 
temporary rig for the trip—one I со! 
install on the road and easily remo 
at night or while sightseeing alor 
the way. Help was a convenient, ine 
pensive answer. The entire unit fits | 
your hand for talking, flops on tl 
seat while monitoring, and merely 
plugs for stowing. It has all the пес 
sities of a full-sized rig: 40-chann 
digital display, LED signal-stre: 
meter, squelch, volume, push-to-tal 
and power—it’s rated at four watts 
the antenna. But it doesn’t have u 
bulkiness of a large rig or the batte 
dependency of a walkie-talkie. It fa 
between the two. 

Although Help seems to be a до 
on-the-road piece of safety gear, as 
intended, the radio will certainly bi 
use to weekend CB'ers, salespeo| 
(especially those who rent cars aj 
need a "quickie" installation), far 
lies traveling together in sej 
cars, or anyone else who needs mi 
rary communications. It’s $115.9 
W. J. Hawkins 


Trimmer/cutter 
uses blade 
or string 


Zngine-driven brush cutters are too 
heavy and bulky to lug around for rou- 
ine lawn trimming. And trimmers 
ight enough for family use seldom 
ауе the drive train to handle a 
rush-cutter or saw blade. 

That’s been my experience until 


how. But the Echo SRM-200DA 
thanged my mind. It's billed as both 
'rimmer and brush cutter. And it lives 
їр to its promise. I tried the unit 
ind was very favorably impressed 
vith it. 

Weighing less than 12 pounds, the 
ew Echo balances comfortably with- 
jut being tiring to use. The long shaft 
ets the cutting action well out and 
way from your feet. And an inge- 
ious shoulder strap with a quick- 
lease clip lets you detach yourself 

m the machine easily—very handy 

someone calls you to the tele- 
)hone. 

A gentle tug readily starts the little 
!1.2-cc engine. It runs smoothly and 
vith plenty of power. I especially like 
he heavy, 0.095-in. nylon cutter line. 
t's durable, and has the backbone to 
vhack off even stalk-type weeds. 
| The engine has rugged ball and 
oller bearings throughout. The drive 
haft is straight; it is not a flexible 
haft. And the angle drive at the lower 
md works through a pair of spiral- 
ievel gears running in ball bearings 
n a sealed housing. 

These features make the SRM- 
}00DA husky enough to handle the 
iptional eight-inch brush-cutter or 
.0-inch saw blade. Suggested retail 
irice is $229.95. Echo, Inc. (Box 578, 
Yorthbrook, Ill. 60062) makes it. 
їсһо also makes a lighter mod- 
1 with the same engine. It costs 
1179.95.—E. F. Lindsley 


CHECK IT OUT! 
There are more opportunities, 


| products and services offered 
in the “Classified Opportunity 
Mart," immediately following 
this section. You may find just 


what you've been looking for. 


LEARN 
MEAT CUTTING 


‘ov katar CUTTING. No Ti- 
| 01977, Dept.51-J, 33 М. Superior, Toledo, Ohio 43604. 


WELDING AND SPOT WELDING . USE 
BATTERY. MONEY BACK GUARANTEED. $19.00 POST PAID. 
MAIL TO: 
SUPERWELDER, DEPT. 5452, BROWNSBORO, TX 75758 


This 

revolutionary 

chain saw sharpener 
grinds a razor sharp 
edge on any size chain 

saw using a specially made 
grinding wheel: All you supply 
is a М” electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height 


z 


The Pro Sharpener produces 

a ground edge—much sharper 
than a filed edge. Comes com- 
plete with three grinding 


wheels (enough for up to 30 
sharpenings) plus a hand file 
adapter. 


*Patents pending 


SUPER-TOUGH 
CLEAR FINISH. 


SUPER-EASY 
WATER CLEAN-UP 


| PEN-CHROME SUPER V. 


Atlast! A durable, crystal clear, non- 
yellowing wood finish that's water- 
| based. Created by Fuller-O'Brien, 
Pen-Chrome Super V is a true ure- 
thane coating and comes in flat, 
satin and high gloss. It's super! 


| Available at your Fuller-O'Brien Pro Shop. 


Sharpen your 
chain saw likea 


| Р.О. Box 11378 
Newington, Ct. 06111 


Please rush — Pro Sharpener(s) at $14.90 each plus 

| $1.95 postage and handling per unit ($3.00 outside 
U.S). Send check, money order or Master Charge 

| No C.0.0.s. 


ee 


Inter Bank No. — —— Exp. Date. 
Conn. Residents add 7% sales tax 


[Name — == 
| Address 
жшн 


Important: To insure correct grinding wheel si 
| Indicate your Chain Saw Mig. 
| Saw Modet: 


30 Day Unconditional money back guarantee. 


Jk. — A 
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Sophisticated 
Personalized 
Computers. 


Ohio Scientific has been building personal 
microcomputers since the industry began in 
1975, far longer than current self-proclaimed 
industry leaders 


Instead of offering one or two models of 
personal computers that are supposed to 
handle all possible applications, Ohio 
Scientific offers 14 models ranging in price 
Írom $299 to over $20,000. The company 
offers different models optimized for educa- 
tion, small business, product development, 
the home experimenter, professionals, and 
casually interested beginners. Each model 
offers state-of-the-art performance and 
unique features and capability for its cost 
and range of applications. 


Ohio Scientific products are sold and 
supported by over 400 dealers worldwide. 
For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 


OHIO SCIENTIFIC 


1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 » (216] 831-5600 


Pivoting 
slide rule 
figures all the angles 


It looks like a sextant, but it's actually 
a geometric slide rule for construction 
engineers. According to the inventor 
(Gerhard Stuhm, Mullerstr. 133, 1000 
Berlin 65, Germany), the rule liber- 
ates on-site engineers from tables or 
formulas needed to solve right-angle 
problems with two unknowns. The 
fixed horizontal-base scale records the 
width of roof or bridge; the pivoting 
diagonal arm marks the pitch of roof 
or steel diagonals. This hinged arm 
swings across a quadrant that gives 
elevation in degrees. 

A builder using the slide rule to fig- 
ure the length of roof timbers, for ex- 
ample, first swings the pivoting arm 
to the proper degree mark for the roof 
pitch desired. Next, he pushes the ver- 
tical slider to ihe number on the hori- 
zontal scale that corresponds to the 
width of the roof's base. These adjust- 
ments set the scale on the pivoting 
arm to the correct length for sloping 
timbers. The setting on the vertical 
slider itself gives the proper length for 
uprights.—David Scott 


Conical clips 


Flexible plastic cones make droll, but 
efficient, clothespins. Double-slotted 
to grip heavy items, the ribbed cones 
can also hold two lightweight gar- 
ments side by side on the line. When 
nested for storage, the ribbed cones 
cling together, so the whole stack can 
be suspended from the line. Rain 
won't pool in the inverted cones—each 
has a tiny drain hole in its tip. They 
were invented by Clive Joseph (Box 
425, Crows Nest, N.S.W. Australia, 
2065). The compact clips would be es- 
pecially handy for travelers.—D. S. 


7 ( 


FOR BETTER TV& FM 


BETTER GET 
_ WINEGARD! 


Кын 


OUTDOOR ANTENNAS 


Improve your TV picture with a new 
Winegard antenna. Patented design 
assures more signal . . . you get rid of 
ghosts, snow, weak color. Anodized, 
rugged, gives you strong, clear recep- 
tion on all channels. 


FM STEREO 
ANTENNA 


Indooranten- 
na with solid-state 
amplifier reduces or eliminates multi- 
path distortion, strengthens weak, fad- 
ing stations an average of 5.6 times. Sits 
on or near FM tuner. Model FM-4400. 
INDOOR TV-FM 


t ANTENNA 


Improvesboth TVpic- 
* * tures and FM sound. 
P 


Perfect for apart- 
ments,dorms,homes. 
Goes up fast, easy. 
Complete package, 
including wire and 
plant hanger hooks. 
Model AT-5001. 


AUTO FM STEREO 
(6) SIGNAL BOOSTER 
Extends range of 
нч auto FM stereo for 
more stations. Amplifies 
signals an average of 8 times. 
Reduces fading. Fits under dash, with 
only switch visible. Model BF-8809. 


Winegard: your assurance 
of quality and performance. 
Write for the name of your Winegard Dealer. 


NN WINEGARD’ 
TELEVISION SYSTEMS 
® The Winegard Company 


3000 Kirkwood St. + Burlington, ІА 52601 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
Ig Ad the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL ЕВЕЕ see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
* PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 
бнслао Teeter agate, Check 
быы 9. Michigan Aves Неге С) 
Please mall me a Free Trial Lesson, Blueprints 
rstand ‘there Is по 


and Builders Catalog. | unde! 
Obligation--no salesman will call. 


EFFICIENCY 


Each Schrader Stove we sell is built to 
be as efficient as possible. A single load 
of wood in any Schrader can provide 
continual, easily-controlled heat for up 
to 12 hours. And a Schrader Stove can 
help reduce your heating bill up to two- 
thirds or more. 


Discover why Schrader is the 
outstanding wood stove buy 
in the nation. 
Visit your Schrader dealer today. 
For more information, call toll free: 
(800) 547-2504* 

Oregon residents call: 1-800 452-6585 


Е), 600 So. Seneca, 
N Io Dept. B, 
™ P.O. Box 2898. 
Eugene, OR 97402 


Dealer inquiries welcome. 


You'll find the right gift for all the 


electronics buffs on your Christ- 
mas list- from clocks and radios 
to gas-saving car accessories to 
computers - all in easy-to-build, 
| money-saving kits. 

| Prices start at under 

$20. 

|This year, shop the 

=) fast, easy way in the 

! Heathkit Catalog. 


T : 29 
Heathkit 
If coupon is missing, write 
Heath Co., Dept. 016-712, 
Benton Harbor, MI 49022. 


Send to: Heath Co., Dept. 016-712, 
Benton Harbor, MI 49022. 


Send my free Heathkit Catalog now. 
lam not currently receiving your catalog. 


Name. 


Address. 


City 


CL-745 
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Never Before Have Quality 
Artifacts of the Past 
Been Offered at These 
Affordable Prices. 


These are Authentic Reproductions, each piece is indi- 
vidually handcrafted using techniques of the 14th 
century. Ideal gifts for the man who has everything. 


1. BOWIE KNIFE — This knife is unusually handsome replica of the original 
Bowie. The blade is 9%", and the handle a full 5". The guard is of 

Ind the handle is Rosewood. The knife is heavy, and the construc- 
tion is of the type seen only on the most expensive knives. $1595 


2 STILETTO KNIFE — This ia a fighting knife, ‘4 COMBAT BOWIE KNIFE — This knife hi 


igned for combat The blade is 8", ће 3. MARTIAL BOWIE KNIFE — Is of similar quali le. 257 кыз йы 
fan le 5 and the guard of heavy brass to the traditional Bowie, however the blade wri tog. тз LM. چ وی‎ TN 
is knife can be used by the hunter and fish- is 11" and the design is completely original pred ena bap tbe a ie سرا ہا‎ тр. 
erman who are tacta 1o ts unusual design This is a massive ife, its unique. design combat knife. This all-around field companion 
appealing th to thi the E М 
E 1g both to the collector and the LEA front line troops. $15.95 


5. SHEATH — We are also offering a Sheath for all 4 knives, of unusual quality. The 
leather is beautifully handtooled and substantial. The fittings are of Brass and 
the rivets of Copper. $5.95 each 


6. PLAQUE — You may also be interested in the Plaque for all 4 knives. It is of solid 
Teakwood, beautifully finished, and would be a credit to your den or office. $9.95 each 


7. DOUBLE-HEADED BATTLE AXE — 31" long 8. SAMURAI SWORD or KATANA — This repro- 9. CLASSIC. TOMAHAWK — Imported by the 
is truly exquisite, The handle is of carved duction of Japan's famous sword is full size. French originally to trade for furs with Amer- 
Rosewood, and the beautifully ground steel full weight and the blade is forged and ground ica's northeastern tribes. This reproduction 
heads ring with the flick of a finger. The head The guard is solid brass and the handle is will fascinate the serious collector of early 
isalmost 11" from edge to edge. $29.95 wound in the traditional manner. This famous Americana. $1495 


weapon will enhance the decor о! your den. 
mantle or office. $39.95 


Weare selling these artifacts with an UNCONDITIONAL GUAR- 
ANTEE. If you are not completely satisfied, just return your order 
for a full refund. 
CHRISTMAS DELIVERY GUARANTEED, ORDER NOW. 
Ideal Gifts for the man who has everything. 


; ; Order each item by number 
i% Authentic Reproductions Check gach ore упите 
1 А 
1.02. 03. 0 4. 05. 06. 07 08090 
ло: МАА АЗЕ ee Мае. Басе аватар i و‎ pod Please add $4.00 per order for postage & hand 
handle. They are hand-forgedand sharpened f wi У 1 
Dy the tribsimen of northem Indis, and are H beslon; Md;.20809: ling. $5 00 for outside U.S.A. 


Similar to the weapons used by these northern 
Indians to oppose Alexander the Great and 
later their British conquerors. The handle 
is beautifully tooled and the blade is heavy 
and tapered. $29.95 Set 


(Canada orders in U.S. Dollars only.) 


Check, money order or credit cards accepted. 
Charge my VISA OMASTER CHARGE 


Account No. 


Name 
Address. 


City. 


11. SHORT SWORD SET — These ornate swords 
are 18" overall with a brass-handled horse 
head and guard. They are very beautiful and 
should be seen in color to do them credit. This 
set will prove itself an attention-getter. and 
will have strong appeal for decorators looking 
for the unusual, The scabbard is brass and 
velvet and most attractive. 

$29.95 Set with scabbards 


Expires. 


State Zip. 


Plug-in 
remote control 


for your 
home computer 


LAPS 


Two parts: Busy Box unit is wired to an S- 
100 circuit board that plugs into the com- 
puter for power and control signals. 


Your home computer is probably the 
most intelligent “appliance” you own. 
But brains aren't everything—when it 
comes to physical labor, your toaster 
is better qualified. 

Now, however, you can give your 
computer some muscle. With Busy 
Box, your computer can remotely con- 
trol any light or appliance in your 
home. At night, it can set night lights 
and flip on the TV at the right time. 
By day, it can start the coffee, turn on 
the hi-fi, and start the sprinkler. 

The Busy Box is actually a wireless 
connection between a standard S-100 
computer and a BSR X-10 ultrasonic 
remote controller. You program the 
Busy Box with simple commands 
(such as in BASIC: OUT 99, 2) to send 
ultrasonic tones to the BSR command 
console. The console then works in its 
usual way to send an RF signal 
through your existing house wiring to 
the module controlling the appliance 
or light. Result: computer-controlled 
remote control—without wires. 

The Busy Box can be programmed 
to mimic all the BSR codes, so you can 
make your program dim or brighten 
lights, or you can use the "all lights 
on” command—when your program 
detects an intruder, for example. 

The S-100 version is $119.95 (TRS- 
30 and Apple II versions available) 
from MicroMint, Inc., 917 Midway, 
Woodmere, N.Y.—W. J. Hawkins 


NEW! 
INEXPENSIVE 
HOME HEATING 


QUARTZ BREAKTHROUGH... 
No ordinary space heater, this new Quartz 
Heater can warm you in minutes. And because 
you put heat when and where you need it your 
heating bills could be reduced. 
An excellent alternative to the high cost 
heating, No ой, wood, or fuel to buy. No chimney 
or stove to clean. No messy spills. No odor. No 
noise. Portable Quartz electric heating systems 
keep you warm, can reduce heating bills, 
and save energy. 
Conventional convection heating must warm 
the air before you can feel warm. Quartz Heat is 
different, you'll be feeling warm in minutes. 
thanks to Quartz Technology. 
To warm up to the savings of Quartz Heating, 
order now toll-free or send your check for 
only $79.95. Our Quartz Heater is beautifully 
walnut grained and is backed by our limited 5 
year warranty. ULL listed. 
Ultra Energy Corporation 
129 BridgeporteMilford, Conn. 06460 


30 DAY NO-RISK MONEY 
BACK GUARANTEE 


ULTRA ENERGY CORPORATION. Dept--Ps} 
129 Bridgeport 

Milford, Conn. 06460 

Yes! Send me... Deluxé Model #Qv2400 

Quartz Heaters @ $79.95. Save an additional 

$10, order two for just $149.00. (Conn. resi- 

dents please add state tax.) If not satisfied I can 

return the Heater within 30 days for a full re- 

fund. ORDERS SHIPPED U.P.S. PRE-PAID 


DI Chk/m.o. for $. 


VISA/MASTERC СЕ ORDE 
TOLL FREE 800-824-7888 ex 94 
CALIF. 806 


All These 
Sell-On-Sight 
Moneymakers 
Can Be Made 
With Just 
One Tool! 


Picture yourself turning out hand 
crafted things like these — and 
selling them for a profit! 


It doesn't take a lot of costly equipment to 
turn out professional-looking work. 


It's easier than you think to enjoy hours of 
pleasure and relaxation making beautiful, 
useful items from bowls to lamp bases. 


Now there is one power tool so versatile, 
high in quality and easy to use that it's all 
you need to create instant best sellers. 
The Shopsmith MARK V actually brings 
you all five of the most important power 
tools you need — a 10" table saw, 16%" 
vertical drill press, horizontal boring 
machine, 34" lathe and 12" disc sander — 
all in one compact free-standing unit. 
ЕЕЕ 


The Shopsmith 
MARK V — 


the tool to start with... 
the system you grow with! 


Send for the facts today. 


ith Inc. 


The Woodworking Company 
Dept. 2575 
750 Center Drive, Vandalia, io 45377 


C) YES! Please mail me your FREE Infor- 
mation Kit on the Shopsmith MARK V, and 
facts about Shopsmith's exclusive 30-Day 
Money Back Guarantee. | understand there is 
no obligation. 

NAME 

ADDRESS 

city 


STATE ZIP 
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MINI-BIKE FRAME! 


¦ Drecrr — NBUY YOUR OWN: 
MINI-BIKE 


1 
ur. OWN mini-bike FRAME for only 
Tyas т ORR Io $5938 or BOTH or ONLY 399931 
1 ОЙМО OF 320) Ins amazing precision WELDED 
«g frame comes complete with BRAKE pedal and KICKSTAND 
1 
1 
1 
1 


ready to BOLT TOGETHER with NO WELDING! Send only 
$20 today (Balance COD) or RUSH only $1 for 

plans (indicate type) and your FREE Conliden- 

tial Discount Parts 


ү e ищ 


Money back 
Guarantee. 


City ——— State — — Zip — 
LPF ND s a 


H 
2 


34 pages of high technology 
name-brand products 
Send for the 1981 Inovision 
Catalogue filled with hundreds 
of electronic MENS (home 
Com IN 


H;— 


34 color pages 
Some items are so new they're not 
available at retail stores. 
C Yes, send me a 1981 Inovision 


Catalogue. | have enclosed $2 payment. 
Name 


Address 
City 
State Zip 


Mail to: Inovision Dept. PS11, P.O, Box 400040, 
1250 American Parkway, Dallas, ТХ 75240 


Underground 
Homes 


ground homes 
selection, planning, financing. bulge tips. 
construction and landscaping. (3. 
О Plans For The Future 
Book features full color renditions of 
25 тех ‘underground home designs, plus 
floor plans. Blueprints available. 98 ppd. 
Order Today! Satisfaction Guaranteed. 
U: 


Underground Homes О Dept, рэ 


-—------------ 


JOW TO BUILD A MOR 
POWERFUL BODY!! 


C YOU can have: eWider 


Strength e Bigger Arms 
*Gain WeighteLose Fat 


FREE BOOKLET! 


Universal, Dept. B 
6694 


AVE YOUR 
e d .let YOUR 


mai. do 
the snopeninc 


- 
make QUARTZ 


for FUN and EXTRA 
INCOME! 


| The Largest Selection of Super 
| Accurate Quartz Battery Clock 
Movements, Dials, Hands and 
| Numerals at Bargain Prices! Free 
Catalog & Section on Creative Clock 
l Making for the Whole Family! 


KLOCKIT 
DEPT. SN8, P.O. BOX 629 
LAKE GENEVA, WISCONSIN 53147 


FREE HANDS WITH EACH MINI MOVEMENT PURCHASED 


Welcome Phone Orders Call [414] 248-1150 


CLOCKS | 


* For Ist Class Catalog Delivery - Send 50c 


See 


GARAGE BUY DIRECT 
DOOR OPENER AND SAVE! 

ADIO CONTROLLED from car transmitter or wall 

switch € SAFETY night and day yeor ‘round ө SE- 

CURITY door locks tight when closed ө CONVENIENCE 

in car control any weather © LIGHTING garage lights 

‘outomaticolly € VERSATILE fits oll lifting type. wood, 

metal or fiberglass doors sectional ond I-pieco € EASY 

HOME INSTALLATION in just 2-3 hours ө SAVE up to 

50% direct factory purchase ond PP or UPS home delivery 
© GUARANTEED one vear ® FRFE brochure 


HELPMATE Equipment Co... PS-110, Baroda, MI 49101 


The “Gelding” 
Lock Blade 


5" Length Overall - 3" Closed 
features 


* Surgical Steel Blade 5395 ЕА. X 


* Brass Lined Model K-24 
* Brass Bolsters Add 55е Post. & Hndi. 
Just The Right Size For Cutting Or Dressing 
and Small Game. 
Money Back Guaranteed If Not Fully Satistied! 
WESTBURY SALES СО. DEPT. G-11-PS 
373 Maple Avenue, Westbury, New York 11590 


* Hand- 
made 


You can 
build your own 
SCHOBER ORGAN! 


ЖАЙТ 


ПИЛ 


Imagine the pride and joy of 
owning one of the world’s great 
electronic organs. And save up to 
50%. Schober Organ kits come in 
several styles and sizes to fit your 
musical taste and budget. Price 
range: $849 to $4,267. 


Mail coupon today for free information. 


ү” = =т= но ш ш и ш ш и ш шшш 


The Schober Organ Corp., Dept. PS-25 
43 West 61st St., New York, М.Ү. 10023 


L| 
H Please send free catalog. 
I Name. 

gp Address. 

State. 
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NOW, HEAR EXCITING 
WORLDWIDE RADIO 


while you drive. 


MFJ WORLD EXPLORER 1 


ê 6:0:6: 


You can with the brand new WORLD 
EXPLORER I shortwave converter. The 
amazing EXPLORER actually converts your 
'ar's AM radio into a 4-BAND shortwave 
'eceiver. Enjoy hours of exciting listening 
while you drive. With the push of a button, 
jou can hear programs from Europe, Asia, 
Africa, South America - anywhere in the 
world, Increase the pleasure of driving for the 
whole family. 


- TAKES ONLY MINUTES TO INSTALL 

- FITS ANYWHERE IN YOUR CAR 

- MEASURES ONLY 5%" x 1%" x 4 

- OFFERS 19, 25, 31, and 49 METER COVERAGE 
(THE MOST POPULAR BANDS) 

- DOESN'T INTERFERE WITH AM or FM RECEPTION 

- EASY PUSHBUTTON OPERATION 


- TUNING AND VOLUME ARE CONTROLLED WITH 
YOUR AM RADIO DIALS 


The WORLD EXPLORER I is fully 
warranted and has a money-back 
guarantee. If you are not completely 
satisfied, just return it within 10 
days and your money will be quickly 
refunded. 


You can order the WORLD 
EXPLORER I by sending $79.95 
in check or money order with the 
coupon below. 

To use Visa or Master Charge call 
(601) 324-1573. 


The 8-BAND WORLD EXPLORER II is available for 
only $99.95 and offers 4 additional bands. 


McCulloch Home Products 

P. O. Drawer 1325 

Starkville, MS 39759 

— Send me the WORLD EXPLORER | 
I have enclosed $79.95 in check or 
money order. 


— Send me the WORLD EXPLORER II 
| have enclosed $99.95 in check or 


money order. 


Name 


Zip 
SHIPPED PREPAID 


DIRECT FROM 
U.S. OPTICS 


QUALITY SUNGLASSES 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. 

FREE — limited time only— deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics. To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses. 
These precision flight glasses are now 
available to the public for only $7.95. If you 
could buy them elsewhere, they'd 
probably cost you over $20.00. в20Р 
available in gold or silver frame. A $20.00 
value only $7.95. Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 
Wide angle amber lens bnghtens visibility 
"300 gold frame only. А $30.00 value 
only $14.95 2 pans for $28.00. 


Your home 
workshop 
can pay off 


with 


Power Feed ^ 


Pianer Molder Saw 


Three power tools in one— 
areal money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 


trim, flooring, furniture...in all 
popular-patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! exiting racrs 
NO OBLIGATION-NO SALESMAN WILL CALL 
RUSH COUPON "Santon pas 


Kansas City, Mo. 64111 
ЖОБА O ED EF FEE 
BELSAW POWER TOOLS @ 
921V Field Bldg., Kansas City, Mo. 64111 


A Please send me complete facts about 
PLANER- MOLDER — SAW and 
details about 30-day trial offer. No 

obligation, no salesman will call 


c 


Exp. Date. 


NAME. 


9 ADDRESS. 


FREE case with each pair. 


М 
۳ 
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ing too.” 


Auto Editor, Popular Mechanics 


The Auto Editor of Popular Mechanics 
Magazine evaluated the BikeBug as an alternative 


to mopeds ... and his choice was the BikeBug! 


two-page Product Report, (Dec. '77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds 
cost hundreds of dollars more (Complete reprints 


with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 
mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 
normal pedaling, even with the engine running. 


For superior all-round performance, 
's the BikeBug. And Popular 


regardless of price, 
Mechanics agrees. 


AquaBug International, Inc. 


Dep't PS11 100 Merrick Rd., Rockville 


Name 

Address 

City 

State 

(N.Y. Residents add tax) 


Zip-——t.— 


O Check О Cashier's Check Г) Money Order 


His 


Centre, N.Y., 11570 * (516) 536-8217 


Please Rush Me: О Free Brochures. 
O ABikeBug: $175, plus $10 Shipping costs. 
C MASTER CHARGE O BANKAMERICARD/VISA 


Exp. 


PUT CHAINS ON IN PIT-STOP 


TIME. FAST! EASY! CLEAN! 


The young lady above can EASILY apply chains in 
minutes—on hills—at night! SO CAN YOU, your wife— 
daughter—anyone! THE SECRET? Pre-pack your present 
chains in the NEW 5-MINUTE CHAIN PACK. Carry them 
ready for instant use. Chains can't tangle. No jacking. No 
guessing. Guaranteed to solve winter's most miserable 
job. $29.95 Pair. (Gloves Inc'd) ppd. Check, Money Order. 
For VISA, M. CHG. Include No. or Ph. (503) 244-1891. 
Send to KENZED INC. Box 19271 Portland, OR. 97219. 
Brochure Avail. 50¢ 


you know | 
needs 
Tool-Up™ | 


A unique and 

useful gift. 

Twelve 

Power master 

quality tools 

in an 18" x 24" heavy-duty 

molded plastic frame, ready to 

hang. Keeps tools organized — at your fingertips. 

A time-saving, space-saving, practical gift for 

home, apartment, condominium, trailer. $39.95 
complete. Money back guarantee. 

Send O Check C) Money Order O Visa O M/C to: 
ThoughtForms Corporation/Dept. PS-11 

P.0. Box 22616/Cleveland, OH 44122 

Ohio residents add sales tax. Allow 3-5 weeks delivery. 


Low-cost logsplitter 
kit splits 24" logs 


with 10-ton punch! 
The Heald Woodhog kit goes together in a jiffy to 
of the most powerful and reliable logsplitters on the 


Gutsy 5-hp Briggs & Stratton engine powers 


ram to split up to 24" logs with a 10-ton punch. Shown 


give you one 

market today. 

cylinder hydraulic 

with optional road pack- 


the 4" 


age for towing to on-site locations with Heald Hauler or any of a complete line of off- 
road vehicles sold by Carl Heald in money-saving kit form. Kit priced from just $599.95 


Send for FREE brochure, today! 


CARL HEALD, INC. Dept.rsıı РО. Box 1148, Benton Harbor, МІ 49022 


——————————— 


Fast splitting cycle ( 10-зес.) 

Splits logs up to 26” long 

5 hp BRIGGS gos engine 

Powerful 2-stoge hyd. pump 
* Detent control valve returns 

to neutral automatically 


$789.50... 


* Split wood for your own use, split logs 
for profit, earn money on rentals. Built 
from finest ын components. 


west prices. See our 
Sepe coolog. 100 s af other items, BIG SAVINGS! 


Power Kine 
one tough tractor! 


Clears deep snow fast with plow or snow 
blower. All-gear drive delivers more usable 
power—extra weight and big wheels ad 
traction. Mows lawns, plows, cultivates anc 
more. 25 attach 
ments. 12, 14, 16 
18 hp. Free catalog 


Engineering Prod 


ucts Co., 1005-A1 
ANOKA AVE., WAU 
KESHA, WI 53186 


СЕТ 


Chock e 


Clock Movements: Battery, 
Electric, Огре Gran 
father, 


Old-time Riverboat 
Playing Cards 


Both of these decks are prettier than a paint- 
ing, and so is the antique tin card case. Each 
card is a bit larger and thicker than normal— 
like those used on riverboats in the 1890's] 
There's a black and a green deck—both wit! 
an antique gold “distillery design.” The fac 
cards are reproduced from 100-year-old art; 
work. So it's a real unusual set of cards foi 
the serious player. Twin deck in antique case 
$8.50. Postage included. 

Send check, money order, or use Americai 
Express, Visa or Master Charge, including al| 
numbers and signature. 


(Tennessee residents add 6% sales tax.) For a color 
catalog full of old Tennessee items and Jack Daniel's 
memorabilia, send $1.00 to above address. 


Now you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS. 


GODIN 


The Petit Godin, since 1889, has 
been proven in homes worldwide. 
‘The Petit Godin is so efficient many- 
owners report it cut their heating 
costs as much as 50%, Some claim 
it heated their entire home. 

The Petit Godin is designed to 
burn both coal and wood. Most 
stoves burn just one fuel. 

It comes in two sizes and three 
colors: sand, green and brown. 
Large for house-size warmth and 


or more. Work part time, 
full time, right at home. 


No layoffs. No strikes. 


Provides a steady source 
of year round income. 


smaller for room-size warmth. 

To obtain a color brochure and 
the name of the dealer nearest you 
write: Cohen & Peck, Inc., Bay 
#P11, 14 Arrow Street, Cam- 
bridge, MA 02138. Please enclose 
50 cents for postage and handling. 


can step in with the much needed service of 

^ por e sharpening saws and practically any kind of. 
Going into business for yourself can be the tool, 

most exciting and rewarding decision you're SEND FOR FREE FACTS TODAY! 


likely.to make in your lifetime. 


Mail coupon plus $6.00 
and we'll give you a 


and profits, if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 


Owning your own business brings you a This 
sense of independence. You're the boss, set- 
ting your own work hours. Your own effort booklet has 
builds the business for yourself and your helped 
family. You can achieve great satisfaction | thousands 


|| Thousands of good men 
|| have been inspired by this 
|| fact-filled book into mak- 
ing that first important 
step of starting their own 
business. It can be yours just for the asking. 

It covers these important subjects... 

How much money can you make 

Age, education not a factor 

No selliı required — customers bring 

their business to you 

Lawn mowers an 


Sharpening business. 
Sharpening opportunities in small towns 
and large cities 

A sharpening business provides excellent 
retirement income 

How Foley helps you start 

No experience needed, any age can 
succeed 


If you need only $200 or $400 extra income 
each month, a sharpening busines: ideal 
for spare time. The additional dollars be 
SPENT for more of the good things of life. Or 
they can be SAVED ina rainy-day fund that 
the family can bank on. 


Sight & Sound 
Introduction to 
the Most Advanced 
Do-it-Yourself 
Organs 


You'll get a Wersi Demo Package —the LP 
“Wersitime 2”, plus a 104-page full-color 
catalog. The quality recording and literature 
Introduce Wersis complete line of build-it- 
yourself keyboard instruments. Your first step 
Into a sound hobbyl 


As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 


Right now, while this is still fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of "Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 

Send your name and address to: Foley Manufacturing Co. 
3234 Foley Building, Minneapolis, Minnesota 55418 


RUSH COUPON TODAY! 


peewee eee eee ey 

BOOKLET | Foley Manufacturing Company 1 
Send NOW For | 3234 Foley Building E Foley 4 
Your Free Copy! © Minneapolis, Minn. 55418 

This little book 


1 would like to receive complete details + 
about how | can easily start a profitable, Foley- 
equipped sharpening shop. Please rush me your 


has helped Ё 
change the 


lives of thou- Ш FREE booklet, without any cost or obligation, that § 
| Ийнек MO ташу i sands of воой gives me full details on how | can quickly start my own g 
1 1720 Hempstead Road 14104 E. Firestone Biv. people, just. g Sess 
1 Lancaster, PA 17601 Santa Fe Springs, СА 90670 1 è. 
| 1 like you. Just complete the coupon, f NAME. 
т Engen а 2800107 ту Deme-rackage (LP win te 1 | clip it out and mail it to us today. | 1 
! 1 Get started now for a brighter, ADDRESS Г] 
1 Name. __ at sol More prosperous tomorrow! i 
еей H 24-HOUR ANSWERING SERVICE CITY 1 
ey РМ = CALL TOLL FREE 1-(800)-328-7140 ү STATE ZIP. 1 
e (Except in Hawaii or Alaska) Багага nw n wn UN 
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TIMELY GIFTS... YOU CAN ACCOUNT ON! 


PEN WATCHES THAT TELL 
HOUR/MINUTE,DAY/DATE, 
MONTH, SECONDS... 
“Cross watch out! Now there 
is a thin pen that says when & 
takes your kind of refills...“ 
K-1003:Stainless Steel .$44.95 
K-1004:Gold Plated . .$49.95 
K-1005:Stainless Steel with 
Alarm. .$49.95 
“Don’t be in the dark... Order 
our LED pen watch that tells 
time anywhere...” 
K-107:Stainless Steel. . $34.95 


CAR/BOAT/TRAVEL ALARM 
2й”х1%°”х3/8°' thick with 
double back mounting tape 
LQ-10S......... .$29.95 


PICTURE FRAME/QUARTZ 
ALARM CLOCK 

... brushed satin finish, nite 
light, 3"x5" frame 
T- . ۰.۰ $59.95 


CALL: 

TOLL FREE (800) 854-6831 
within California 

(714) 770-3246 


We accept: Diners Club,AE,MC,VISA,CB 


MINI THIN AM/FM ALARM 
CLOCK RADIO/CALCULATOR 


. . featuring high 
sensitivity radio, 
quartz clock, 
stopwatch, LCD 
display, & case 
RC-905. $59.95 


SUPER THIN 
TRAVEL 
ALARM CLOCK 
CALCULATOR 
& STOPWATCH 
‚+. features 
memory, %, and 
square root 
50-35. . $34.95 


MINI CARD 
CALCULATOR 
... memory, & 8 
digit display 
LC-733. $12.85 


WRITTEN ORDERS: 

(w/check. or card/no./exp. date) 
Electronic Strategies, Inc. 
23012 Del Lago, Suite D 
Laguna Hills, СА 92653 


Quvoni WANN 


LOW COST HEATER 


Burns over 24 hrs. on low setting 
No more middle-of-the-night stokings 


Pays foritself in weeks 
Engineered to prevent drum burn-out 


= OUR 24th YEAR 


Berore you spend $500 to $600 on a wood 
heater, try the Sotz Heater Kit for under S6O... at 
‘our risk. If (within one year) you don't agree it 
out performs any wood heater money can buy, 
ог (within 1O years) if the kit cracks, warps. or 
burns up. your money wil be refunded. including 
shipping charges. 

Kit converts a 55 gallon drum (not supplied) in- 
to а high capacity wood burner. Features large 
11%” square door opening. cam-lock door catch. 
and spark-proof design Patented internal draft 
channel, draft control, and airtight design оюм 
controlled. efficient heat, while limiting metal 
temperatures of barrel. to prevent burnup. Use of 
draft control allows you to heat large or small 
areas. Basement installation heats your entire 
home Great for your garage, workshop, or cabin. 
Top drum squeezes 60% more BIU's from heat 
normally lost up the chimney. Heavy steel kit bolts 
together quick and easy. 

Thousands in use by US. Army, Navy. Depts. of 
Nat. Resources. Agriculture. Federal, state and 
local government agencies. Assembled heater 
tested to UL specs. Member ВВВ 

Free info. about 15-30 gal. drum kits, heating 
water. drying wood. fireplace to wood stove and 
much. much more. 

Price delivered to your door Bottom Kit $38.95 
Top Kit $20.95. Master card - Visa welcomed. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Send for our free 
color catalog show- 
ing all of the Kirsten 
pipes, accessories and to- 
baccos. 


KIRSTEN PIPE CO. INC. 
P.O. Box 70526, Seattle, WA 98107 


Dept. G 


‘Super Powertul 
Wireless Mic 
limes more power 


Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120168. 
Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. 5-9, 

Scott Lane • Box D, Jackson, WY. 83001, 


We give you everything you need, down 
to the last nail. 

The basic Lincoln Log Home Package is 
the most complete in the industry, designed and 
engineered for quick, easy construction. We sup- 
ply all blueprints, plans and an instruction 
manual that gives you the "How To" in simple 
language with easy-to-follow illustrations. And 
your local Lincoln Logs Distributor will give you 
4 hours of on-site instruction to answer any 
questions you might have. Lincoln Logs will even 
assemble a package based on your floor plan or 
architectural design ... AT NO EXTRA COST. 
Send just $4 for your Lincoln Logs Home Plan- 
ning Kit with plans for 17 different Log Homes. 

(Dealer inquiries invited). 
‘THE ORIGINAL 


F Lincoln Logs Lt. 


11 Spring Mill Road, Chestertown, New York 12817 
1-518-494-2426 (€) 1980 Lincoln Logs, Ltd. 


THROWING AWAY 
$ 5 per Ib.? 


Everyone has thrown this little-known asset 
away. It is thrown away in every office, home, 
and all other buildings. Industries throw tons of 
it away annually. Only one person out of 1,000 
‘save it, the other 999 don't realize its value, and 
the buyers want it kept that way! Hundreds of 
millions of dollars worth of it go unclaimed, dis- 
carded each увагі 

We pay $5 per Ib. for all of this material that you 
collect. Save yours, and buy it from other unin- 
formed persons for $2 to $3 per Ib. 


Our buyer's handbook will detail this $5 a Ib. 


shipment, or within 10 days if dissatisfied. 


Poley's Industrial Salvage Co. 
Supply Dept. p.20 
12389 Minges Rd., Battle Creek, MI 49017 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a "'natural'" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 
COLLECT CASH PROFITS ALMOST AT ONCE! 
You're “їп business" ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 
ment PLUS 


Ф ALL TOOLS YOURS TO KEEP 
€ KEY MACHINE YOURS TO KEEP 
€ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


“war ini ries left m 


badly hı 
now im afi 


tre 
your is fascinating, I | can 


do it anybody сап.' 
Glen Johnson, Larned, Kan. 


capped, but 

financial success 
ksmith, thanks 

2 taining. Besides, the 


Make Up to $10 an Hour—even while learning! 


BeaLOCKSMITH! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur-. 
ing spare time — or in your own full-time 
business. Ideal for retirement—good jobs, too. 

BELSAW INSTITUTE, 111V Field Bldg. 
ansas City, Mo. 

Accredited Member NHSC, 
N. Hunt, Wilmington, Del 
week extra.' 

R. Davis, St. Louis, Mo.- 

Saturday. 

Ed Boyle, Pittsburgh, Pa. 
at top speed. I'm movin 


AIL THIS COUPON 


1 make $50 a 
cleared $110 last 


My business going 
to bigger quarters." 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


WEEKEND 
WELL DRILLER 


SAVE *1000 OR MORE! 


For less than $1 per ft. 
you can drill a;water 
well in your backyard 
next weekend! 
Have all the 
pure, fresh 
water you 
want FREE! 
The HYDRA- 
DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
8 power lawn 
mower! 


FOR FREE BROCHURE 
CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5205 
or write to 


DeepRack inc. 


Department 5205 
Alabama 36802 


€ 


Opel 
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NO SALESMAN WILL CALL 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
TO KEEI KEEP! 


Tan add $25 

to $40 a week 

to your in- 

J, come...and 

E doesn't cost 

you a penny 
extra! 


BE YOUR 


WITHA 


STRUCK Kr / 


BELSAW INSTITUTE, m Field Bldg. 
Kansas City, Mo. 6 


Rush FREE book, d to your Future.” 


Name 
Address. 
City 


_State_ Zip 


(I ALL GEAR 
MAGNATRAC KIT 
with BACKHOE 


You're only hours away from a Business of Your Own when 
you start to assemble your Struck-Kit Tractor. Once assembled (a weekend 
project), your Struck Tractor will allow you to turn your spare hours into 
Cash! Over 30 attachments allow you to tackle almost any "compact-size'" 
construction, landscaping or gardening job. You'll be able to get in places 

^w- the "big rigs" can't and then charge your own price! Buy 
factory direct from the leader in the small crawler field and 
be one of the thousands of satisfied customers. Send now to: 


DUNCEET [Саз зертеу кишисинин 
MINI-DOZER | 


Catalog showing Struck Tractor Kit construction & 
uses (specify Magnatrac or Mini-Dozer) — $.50, Both 


| _ catalogs — $.75. 
[Plans for fabricating Struck Tractor (specify Magna- 
| 7 trac or Mini-Dozer) from local materials — $7.00. Both 


Name. 


| 
1 
' 
1 
| 
1 plans — $10.00. (Refunded оп any purchase.) | 
| 
| 
| 


ATTIC STAIRWAY INSULATOR 


D) Leam at home in spare time with no previous ex- 
perience. We encourage you lo check om the job 
market in your area and send for employment xuc- 
М cess figures of our graduates. Learn installation, 
ce, construction, lighting, heating. air 
ing applications. Send fer FREE FACTS. | 
Electrician's School, Dep. PCOAO | 

ICS Center, Scranton, PA 18515. 


The Andy Costellos are saving at 
least $144 a year on their electric bill... 


How are they doing it? 


With the Efficiency II™ water heating heat 
pump. The Efficiency II attaches to the 
existing electric water heater and draws 
heat from the surrounding air to heat the 
water, providing the same amount of hot 
water while using half as much electricity 
as the resistance water heater. Or, if you 
heat water with oil, the Efficiency II will 
save you half the money you now spend to 
heat water. 


The Costellos are pleased with the results: 
"We're satisfied with the Efficiency П. It's 


been saving us about 12 to 15 kilowatt 
hours a day. That translates into $12 to 
$15 a month." 
Find out more about the Efficiency II and 
how it can save you money. Call or write 
TODAY. 


Mail To: 


E-Tech. Inc. 


Address _ 


Dept. IE 


3570 American Dr. City 
Atlanta, Ga. 30341 3 


State 


Or 

CALL TOLL-FREE 
1-800-821-7700 Ex. 700 
In Missouri Call 
1-800-892-7655 Ex. 700 


Our home is heated by: electricity O gas O oil O wood O other O 
Our water is heated by: 
Our water heater is located in. 


MAKE CASH 


CLEANING CHIMNEYS 


Here's one heck of 
an opportunity. You 
can now live the life 

you want to live. And 
E work 
S^" when you 
want to work. 
Perform a much 
needed service. 
Wear a top hat 
to work. And 
clear more than 
$100 a day! With the 
August West System. 
for this service YOU CAN DO IT! 
is $45.00 a flue.) We'll show you how. 
For FREE details on how you can 
BE A CHIMNEY SWEEP 
Call TOLL FREE .800-243-5166 


In Connecticut call 226 0754] 


hour. (And the 
average charge 


‘or write: August West Systems, In 
Box 603-Dept Qcw. Westport. CT (16841 


ANTIQUE LAMP DESIGNS 


THE WORDEN SYSTEM 
Build Tiffany Style Lamps 
For Hobby & Profit At Most 
Stained Glass Dealers 
BIG COLOR CATALOG *1.00 
H.L. WORDEN CO. (PS80) 
Box 519, 118 Main St. 
Granger, WA 98932 


m GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR .. . gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. oo 
For your nearest dealer ee 

and free catalog 
CALL TOLL FREE 
1-800-547-6911 


Electronics, Inc. Dept. PB-O 
nn Sweet Ноте. OR 97386 


You've never owned any- 
thing like this. Not only is 
it a stainless steel pocket 
knife that's just 3" long and 
3/16" thick when closed - 
with two blades of fine 
Sheffield steel. It's also a 
6-inch precision rule en- 
graved by Rabone-Chester- 
man of England, who are 
known the world over for 
precision rules. But, the 
best part of all? You don't 
have to go any further than 
your pocket for it. 

Send for the Garrett 
Wade knife-rule and our 
full catalog. It's 116 pages 
of fine woodworking tools. 


* Garrett Wade Co., 

+ Dept. PS-11-80 ( 
; 161 Ave. of the Americas; 

| New York, М.Ү. 10013 'W 


+ catalogts) @ $1.00 (Free with pocket knife-rule order.) 

+ ———————Атош enclosed. (Add sales tax for 
5 NY State residents.) 

+ DI Check/Money Order enclosed 

+ Û Visa/Mascer Charge/American Express. 


1 Gard No. — Expires. 
* NAME 
1 ADDRESS. 
Dam 
+ ЯА 
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Build the world’s most 
energy- : 
efficient 

home. 


And Save for 
Years to Come. 


You'll save up to 50% more on heating and cooling costs with a Monterey Dome 
geodesic home. Shell packages are available nationally ready to be delivered to 
our site. They can be assembled by one or two people using only simple tools. 
No skills are necessary. 
Monterey Domes completely, engineered shell packages meet all building 
codes and VA/FHA standards. You can save significantly on construction costs 
using our unique, patented building system. 


Package prices st: а Dozens ofexciting floor plans are available — from 
1,000 to 3,500 square feet. To 
learn more about the world’s ша иш иш шиш иш ип иш иш ин 
о Please rush me your 80 page full color Cata- 


most energy efficient home, 
send $4. for Monterey log and Plans Book. | am enclosing $4.00. 
D Alsosendmethe x ууп Assembly 


Domes 80 page color Cata- 
log and Planning Kit. Manual for an additional 
NAME 


| нз 


|) CITY, STATE, ZIP 
Mall To: Monterey Domes, Dept. 231 
.О. Box 5621, Riverside, CA 92517 
ы L1 ft ft 111] 11 jJ 


| Original 
Velveteen 


The lightweight Air Bed offers a revolutionary sleeping 
e Gently, but firmly supports you with 100% air. 


tures air coil construction with multiple controlled air 

 mbers that hold your body evenly and independently. 
Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easi 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 1 
Available in twin, double, queen and king sizes. Inflates | 
|n minutes with most air pumps or cannister vacuum. | 
| 


AirColl Construction Stores Easilyon Shelf 
зе send me ihe following AIR BEDIS): — N 


(Item 2339) $49.95 

(Item 2354) 569.95 

(Кет 2360) $79.95 

(item 2374) — $99.95 
‘Add $4.95 per bed for shipping and insurance. 
АС Air Pump (Item 0004) $29.95 
DC Pump-12 volts {Item 0005) 
Minois Residents incl 


[High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
led velveteen The Air Bed. 10-day Free Trial. If not 
jatistied, return it within 10days for refund. Order now! 

‘CREDITCARD ORDERS 


юн. 800-648-5600 "Boos 


OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
Maple Lane, Bensenville, Illinois 60106 


Contemporary 


lax. 
rge My Credit Сага: 
AmericanExpress ` Cai 
Diners Club. 


Marketing, Inc. 
, Bensenville, IL 60106 


бомо: 
—— — = 


TO COMPLETE 
YOUR WORKSHOP 


AT 


16" (206mm) FLOOR 
DRILL PRESS 


$19500 
$3 35800, 


(SHOWN) 


PLUS $30 HANDLING 
AND SHIPPING 


The Atlas 16" Drill Press ө Drills in steel, 
cast iron, aluminum, brass, copper, wood, 
plastic and many other materials ө Avail- 
able with or without 1/2 hp. 1725 rpm 
motor € Six convenient spindle speeds from 
480 to 6200 rpms to handle variety of jobs 
* Capacity 1/2" dia п cast iron 
* Easy to operate and comes with V-belt 
step pulley drive, and lubricated-for-life 
ball bearings e The Atlas also features а 
1/2" Jacobs chuck, depth scale graduated 
in both inches and millimeters e Has 
built-in receptacles for work lamp and 
motor cord plug @ Length 27”, height 69”, 
width 14-1/2", table work surface 11" x 
13". All for one low price! Made in U.S.A. 
ATLAS PRESS COMPANY, Dept. 390 
2019 North Pitcher, Kalamazoo, MI 49007 
Price subject to change without notice. 


Mail To: ATLAS PRESS COMPANY, Dept. 390 
2019 North Pitcher, Kalamazoo, MI 49007 


O Enclosed is my check or money order for the 
Айы 16" Drill Press without motor (Model 1422) 
$225, with motor (Model 1421) $265. (Includes 
shipping and handling.) Or charge my order to: 
O VISA 0 Master Charge 


Exp. Date 


Acct. #. 
Name. 
Address 


City/State/Zip. 

C) Send FREE Atlas Catalog. 

Michigan and Indiana residents add 4% sales tax, 
Drill Press comes via motor freight. Shipping/Handling 
rate for contiguous 48 states. Alaska and Hawaii 
orders require additional freight to final destination. 


EEE | 
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FREE 


COLOR BROCHURE 


QUALITY GRANDFATHER, WALL 
AND MANTEL CLOCKS 
AT FACTORY DIRECT PRICES 


Do-it-yourself 
pre-cut kits 
Completely 
finished and 
assembled models 
Antique furniture 
reproductions 
Grandfather 
clocks 

Wall and shelf 
clocks 

Beautiful solid 
woods (walnut, 
oak, or cherry) 
Solid brass 

West German 
movements 
Prompt delivery 
Money back 
guorantee 


ze» VIKING 


FREE Color Brochure. Write: Viking Clocks, 
The Viking Building, Dept. 705, Foley, AL 
36536. Phone: (205) 943-5081 

Visit our showrooms: I-10 Exit 35, Sponish Fort, Alo. 
and Hwy. 59 one mile south of Foley, Alobomo. 


Cut Fuel Bills 
LI AR -Å J 


^ sacrifice your 

Fireplace's ap- 
pearance or the de- 
light of an open fire 
to be Energy efficient. 


BEST VALUES 


PIGGYBACK® 


Electrically powered 
heat circulator. 
Operates automat- 
ically. Works on 
any size flue. 
Eliminates heat 
stratification. 


For Free Information and Details Write: 
Thermalite Dept. PS, P.O. Box 658 
Brentwood, Tn. 37207 
Phone: (615) 395-4353 


MONSTER MAUL 


FAST-N-EASY WOOD SPLITTING 


*Splits most logs in one lick-won't 
stick. 


* No struggling lifting heavy logs up 
to high priced power splitters. 

* Drop ‘em, saw ‘em, stand ‘em up, 
and split ‘em! 

*Forget about lost, stuck. or flying 
wedges. 

• № gasoline, no set-up, no take- 
down. 

* No wooden handles to replace. 

* No gimmicks. Just simple physics! 
We at Sotz have been making the 

same quiet offer for years: Try a 

Monster Maul at our risk! Within one 

year, if you don’t think it’s the fastest, 

least tiring method of splitting fire- 

wood, let us know, and we will give 

you your money back, including 

shipping...Plus, it's guaranteed against 

failure for 1O years. 


SPECIFICATIONS 
Heod-12 Ib. (Total weight 151b.) 
өө 


Patterns 


PPLIES CATALOG 
1 refundable 
5 001235, TAHOE CITY, CA 96730. 
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MP BUSINESS 
PAYS BEGINNERS то 225° AN HR. 


START AT HOME 


"IN SPARE Tijg 


We Help Finance You... 
at less than bank rates! 


The multi-million dollar Rubber Stamp business—once 

controlled by a few big companies—is now being taken over 

by small operators—one in each community throughout the 
nited States. Men and Women who have this inexpensive 

machine can turn out huge quantities of Rubber Stamps 

with special wording that buyers once were forced to buy 

from bi [cities Material costing only $1 күт, astamp їе ететт ЕЗ 

that sells for $6.25. The machine that does the work 

simple and easy to operate and it turns out as many as six В RUBBER STAMP DIV. 

Rubber Stamps at a time, each with different wording such 1512 outs Aut. Beet. W-5:M 

as names, addresses, notices, stock numbers, prices and § Cħicago, Nimois 60626 

other "copy" needed by offices, factories and individuals. 8 — Please rush full particulars about your financing plan 

Working full capacity, it can earn as much as $33.00 an hour 8 and the table top machine that can get me started in the 

for the Now you can get into the big-pay business 8 pen Rubber Stamp business at home in spare time. 

yourself, with your own home as headquarters. You don't 8 Everything you send me is FREE. 

need experience. We supply everything, including complete 8 

instructions and eight ways to get business coming in fast. 8 

We even help finance your start! Start making up to $22.50 an 

hour from the very beginning. Cash in on the profitable 

Rubber Stamp business in your community right away. E 

We'll mail full particulars FREE and no salesman will сай. 8 

Be first in your locality. Rush coupon today or send your 8 

name and address on postcard to: 1 Address 


RUBBER STAMP DIV., Dept. R-3-JM 1 


1512 Jarvis, Chicago, Illinois 60626 


ti 
E city EU NENNEN 


solar 
Saves 


The World's Largest & Most Comprehensive 
Buyers’ Catalogue of Solar Energy Products! 
State of the Art Solar Products, Ideas and 
“How To" Information on Solar Principles, 
Installation and Tax Credits & Advantages. 
An exciting, Giant 350-Page Money-Saving 
Sourcebook! Send For Our Catalog Today. 
Credit Card Buyers... 
Call Toll Free (800) 537-0985 
In Ohio Call (419) 937-2226 


Now Only $5.00 
sete. m 


= Solar Sourvebook 


О YES! Enclosed is my check or money order for 
i $5.00. Send me the Peoples’ Solar Sourcebook. 


Free! 
Edmund Scien 
Catalog 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photog- 
raphy. . .Over 4,000 fascinating 
products in our FREE, 112-page color 
1980 Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 
39 Years Of Service! 


О Yes! Rush me your FREE catalog! 
Name. 


3 
i 

[Name [| Address 

[Address 1| City 

pov State. Zip 1 State po s— 

Mail to: Solar Usage NOW l| Clip and Mail Coupon Today to: 

1 450 E. Titin Street f | Edmund Scientitic Со, Dept. 2404 N-22 
ер; T 

Н Department Bl]... g|  Edscorp Bldg, Barrington, N.J, 08007 


GET SIMULATED STEREO SOUND 
FROM YOUR TELEVISION! 


TELEDAPTER® easily connects to your own TV 
and stereo system to give you full rich 
simulated stereo sound throu н geur 
amplifier and speakers. TELED, 
electronic Hisce matches the impedence 
between your TV and stereo ampliflers' aux., 
tape, or tuner input, while comi letely 
transformer Isolating the TV's & stereo's 
chassis, for safety. The matrix circuitry po 
vides two channels of output that 
directly Into your stereo. Those 
games and movies will never be the jams 
after you hear the realistic thundering 
sound. Complete with hookup instructions, 
2 year warranty. If not satisfied after 
15 days, return for full refund. 


*29"' plus *2 shipping & x handling 


To order: enclose check © VISA or Master 
Card # 


No.196 Edmund Scientific Co. 


PASTAS e KIT 


For 3'6" diam. Other diams. from 4' to 6' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'12” to 9'6". 


People who've looked everywhere tell us there 
isn’t another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 

CALL OR WRITE FOR | FREE B BROCHURE: 


SORPORATION (615) 381-9001 


ps FREE CATALOG 


Expiration Date Bank # To: The Iron Shop, Dept. 778, Box 128, 400 Reed Road, | 
| тте Our Tel 215) 544-7100, 

Name | 

Address | m 

City | Street 

State. Zip | cay, эме. 
A шнен We accept Master Charge ond VISA 
RHOADES Columba, Tenn. 38401 


THE IRON SHOP 


MANUFACTURERS 


Let Belsaw prove YOU can 


Earn Up To 


580 


M risk nothing bj li 
On our Yes osr t уе how easly 


FREE 258 
TRIAL = 


Month CASH sharpening Sawm 
Knives, Scissors, Lawnmowers, 
Shop and Garden Tools. . . 
all cutting edges, 


Send for all the facts! 
ы A ront 


rpening 
how we hel; 


ELSAW SHARP. LG 701У Field Kansas City, Mo. 64111 
No Obligation...No Salesman Will Call 

YES, [_] BELSAW, 701V Field Bldg, Kansas City, Mo. 6AM 

please send me the FREE BOOK that gives full details. 


Pease Print 


DEPT PS110 800 SLATERS. 


LANE, ALEXANDRIA, УА: 
Send 78300 пег Send га; согон с CATALOG 
(Charge ш: BAC Ат. Express 


(UST ALL NUMBERS ON YOUR 


‘count number, expiration date, sign, 
WESTCO 


P.O. Box 8025, Chattanooga, TN 37411 
Allow at least 1 to 6 weeks for shipment. 


OO LL-R-P»asnNNN 


IF YOU DOTHIS! We've come a long way, Ben 


Our scientifically engineered wood and coal stoves 
have come a long way since Mr. Franklin’s first stove 
design. They'll heat up to 5 rooms of your home and 
save you hundreds of dollars in the process. Our infor 
mative booklet, “Making Sense Out of Wood Stoves 
and Coal Stoves”, is yours for the asking and $1.00 
а розе and handling. Write Hayes Equipment 

„ P.O. Box 526 P.S., Unionville, CT 06085. 
(203) 673-2556 


Our Model 501 Fireplace Stove, shown, offers heavy 
boiler plate construction and an airtight. fireview door. 
Free-standing model is dlso available. 


Better’nBen’s” 


Our stoves make more sense. 


YOU NEED THE... 
| ATLAS 


For fast, clean, accurate cutting to assure proper 
alignment for smooth welding. 


* SAVES TIME 

* ELIMINATES TEDIOUS CUTTING BY 
HAND 

* TURNS OFF AUTOMATICALLY WHEN 
CUT IS COMPLETED 


IT'S CONVERTIBLE 


Look-Alike ''Security System” 


FOOLS BURGLARS 


pw Helps Protect Your Premises— 
| Homes, Factories, Stores, Camps, etc. 


Stop thieves at the door and turn them back. That's the easiest 
way to protect your property 

“Felony Fighter." a replica of an expensive burglar alarm 
system, can be an effective way to do it. Just place the in- 
genious ''alarm'' terminal at each of your doors and switch on 
its light. No burglar can know the activator control panel is not 
a high-priced complete alarm system 

The glowing red light, and realistic engineering steel switch plate 
look to any crook like expensive alarm systems costing $1,000 


and more. 
FELONY FIGHTER™ FREE BONUS 
EA 
night and day for pennies a month! An (4) N 
ever-vigilant warning. Only $9.98. At 
more.) Mail coupon for prompt бе delivery. Security Decals 
1 don't want my home unguarded another minute. Rush the new Felony 
Fighter™ at only $9.98 each (plus 75¢ to cover postage and handling) | 


alarm terminal and light work on one 
that price you can afford one at each = 
| TMM Felony Fighter Dept. spt. PS3 
under your full satisfaction or money back guarantee. Also include my FRI 


NOW AVAILABLE WITH 
| ROLLER BLADE GUIDES 
& BALL BEARING GEAR BOX 


ONLY 


$289 00 plus $30 handling/shipping 


Handles cuts in wide range of metals — steel, iron, 


9-volt battery (not included). Keep it on 
door. (You save when you order 2 or iq 
[ 
Р.0. Box 5220 Grand Central Station, New York, N.Y. 10163 


brass, aluminum, copper. Complete with 1/3-HP, Security Decals. | 
1725 RPM motor. Accepts any shape stock, cuts J SAVE! Order two Alarms, one for each door, for just $18.98 

at any angle from 90° to 45°. Max. cap. is 4” x m А г” & hdlg.) | 
Тиара: DO, 185,280 fom. V-belt: a Charge My Credit Card C] Visa Г Master Charge | 
worm gear drive with ball bearing drive wheel Card No Exp. Date 

shaft, Swiveling rapid approach/release vise. | 
Spring control feeds blade at proper speed for — 

fast cuts. Stock stop for repeat cutting. Use in Address | 
vertical position to contour, notch, slit, etc. in City State Zip 

metal or wood. 41"Lx37"Hx16%4"W. Ма Add applicable sales lax ın CA. CO. FL IL. NY PA VA. VT, Wi | 


in U.S.A. 
ATLAS PRESS COMPANY, Dept. 385 
2019 North Pitcher, Kalamazoo, MI 49007 
Price subject to change without notice. 


New window mount design permits 
easy installation and removal 


Mail To: ATLAS PRESS COMPANY, Dept 385 
2019 North Pitcher, Kalamazoo, MI 49007 


One of the most efficient collectors 
manufactured 
Tax Credit SOLD FACTORY DIRECT 
Information: 


— = 60 SOLAR TECH INC. Dept, PS-11, 


C Please send me the Atlas Band Saw (Model 17601). Enclosed 
is my check or money order for $319.00. (Includes shipping 
‘and handling) or charge my order to: 

O VISA О Master Charge 


Aeet.# Exp. Date. 


‘Address, 


City/State/Zip. 

CI Send FREE Atlas Catalog. 
Michigan and Indiana residents add 4% sales tax. Saw comes 
Handling rate for contiguous 48 
‘orders require additional freight to 


$9.95 plus $1.00. 
GLENVALE PRODUCTS, Dept 31, 
Вох 358 Station D 
Toronto, Ontario, МӨР 3J9 


NS HARDWARE 
Richmond 


со. 
SL, Dept. PSO-11 Phila, Ра. 18125 


WHAT'S HE DOING! 


AN 
Poe od. si Р) 
$O CAN YOU! a 


Make and sell your own {== 
Ornamental Concrete items. 
toot Aluminum, Mold 
uminum 
haet A and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


...Now You Can Own a Piece of History 
THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE — COMPLETE WITH 
GRAFFITI, FULLY REBUILT AND 
IN GUARANTEED WORKING ORDER 


IMPORTANT! STOCK 
IS FAST RUNNING- 


iim ары 
5 „М. C. 28601 
МНИ TE коюын OFFER APPEARS! 


Grand old pay рн retired from public service. Bring back memories о! 
the 40s and 50s! Enjoy ‘em as you remember ‘em, with minor mars and scars 
of passing years. (Sorry, not responsible for graffiti!) 

Parts renewed or replaced where necessary. Fully tested, guaranteed 
in perfect working order. No coin needed—but don't tell guests or kids! 
Just plug into any standard jack and bank coins toward phone bill. 
Huge capacity for nickels, dimes and quarters. 

AN INVESTMENT as well as a novel decoration. Identical phones 
sell for much more than our low direct-to-you price. Collector's treasure— 
bound to gain іп value. Quantity LIMITED Order Today! 

BEIGE, GREEN or BLACK (As Available) 
READY TO EXTRA-CLEAN (No Graffiti) with ringer 
PLUG-IN and use eluze CHROME with ringer (Very Scarce 
Compatible with all phone LONG ISLAND PHONE COMPANY 
companies’ equipment. | | 969 Lakeville Rd., New Hyde Park, N.Y. 11040 
SATISFACTION GUARANTEED | Y Please — PAY TELEPHONE(S) at $79.50 В 

full refund of purchase price, / j ish EXTRA-CLEAN (Color ___) at $89.50 waii, Alaska, $20: 

————— » De Luxe CHROME PHONE(S) at $119.50 Foreign, $25) 


One can instead of two for total all-weather protec- A TRULY UNIQUE GIFT | мит 


; а 2 CHECK OR MONEY 
tion. Rich, deep penetrating stain. PLUS Thompson's FOR SPEEDIER DELIVERY 
Water Seal in one easy application. Works great PHONE TOLL-FREE and CHARGE IT! | ADDRESS = ары аш | 
terier. Deliver years of colorful protection without (800) 645-6276" | ue 7] MASTER CHARGE 
chipping, cracking or peeling. Choose from 24 iii — 


Sorry, No C.0.D.s — --———--— UP – : 
enhancing colors—solid or semi-transparent. Orders Aegis 24 Hrs — 7 Days (Semi We 
М.Ү. ST _ 


Manufacturing Chemists ATE ONLY: Call 1 VISA ТАМ EXP 
,, Since 1929 (516) 352-7000 No. Date -] DINERS CLUB 
Write For Brochures (Div. of Latting Town Group Ld. —— (NY. ONLY: Add 4% state tax, any local tau = 


» Plays first 11 notes of “Dixie” 
—automatically—at the 
touch of a single button 

» Compressor included 

Five durable black plastic trum- 
ets, graduated in length from 
1/2" to 10-1/2". Easy to in- 
tall ... no compressor tanks ог ~ и — — ————— 
alves needed. Set includes | 

rumpets, compressor, relay, | 


Use "STRATE-CUT' Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to 8'6", reduces to 51" 


for short cuts and portability. Clamps 
to paneling, doors and other long work. 


4 
Д 


ounting hardware and instruc- | Rush —____88-8577U “Dixie” musical Air Blast Horns | Cie 40, Nai own the canter, Tom 
ions. For all 12-volt vehicles. 1e $59.95 plus $7.50 postage and handling, each. cate ens eo Bake Precision 20 
: Е , bevels, 
RDER BY O I enclose $.  — (Illinois res. add 6% sales tax)! grooves. Unbeatable for scoring walt. 
О Charge my order to my VISA or MasterCharge. board. Guides utility knife. Here's how 
PHONE ! this sturdy aluminum tool works: 


<u 


LY) 
pT 


Br acm 


с 
(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3) C-clamps (4) attach guide to 
work. Tool follows guiding edge (5) 
Clamps and illustrated instructions incl 
If not available at your local dealer 
send only $19.95 plus $2.00 shipping & 
handling, U.S.A. only. Send check or M.O. 
to: R.A.K. PRODUCTS, Department 5-37 

Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE Wi. іа 


OLL-FREE “у^ 

00-621-5809 он 
ILLINOIS RESIDENTS: Add 

800-972-5858 pem 

le will take your phone order l city 

4 hours a day. 7 days a week. [state 


r mail coupon. эии) а аин ums کک‎ cum m اک کک‎ 


Г Expiration Date 


b-Lloclc 
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The Super рена 


100% Guaranteed 
‘Amazing new Super 
PumplSiphon - It pumps, 
it siphons. No batteries 
or electricity. Turn han- 
die and pump a gallon а 
minute. Change oil 
through dipstick. Pump 
out flooded basements, stopped s 
humidifier, aquarium. Transfer gas from car to car, 
саг to lawn mower. Nozzle attachment converts unit 
to sprayer. Wt. 2 Ibs. Alll of this for $12.95. 


Cards; stationery; en 
Faring beh chai OS cares; 
groing, sympathy, 


Sata oor tor catalog 
Splits THÉ Е Re c PE e. а Kelsey Press IO-CK, Meriden, CT 06450 
EASIER & FASTER! | SPLITTER! LH A Enterprises, 73 Winslow Drive, STAINED 
Only $49.95 plus $5 p. & h. for ошады ы GLASS 
‘adaptable cone, or $99,95 Send 50* for fascinating 


| plus $8 ready-to-attach to hub of 
| ‘car or light truck (specify vehicle ). Pa.— 
send 6% sales tax. Free info—send stamped 
\ self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Ра. 19530 


catalog of kits, tools, 
B ideas, books, and sup- 
plies. 

BIG, STARTER Кт 


City State Zip Code 
Price $1295 plus $150 postage and handling: 
Allow 4-6 weeks for deliver State sales tax 1f 
applicable, Remember, 100% guaranteed. 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5x10" Fan- 
belt ven from car or pickup. Operates DUM "i 
power tools. Over pen in service, This is our 30 

year. Guaranteed 6 months, $169.00 Our X1200-wi att 


merator needs no battery. Special Price $159.00. 
dd $6.50 for юн & талап рег unit. 


If you haven't written for this 
unusual catalog yet, you've really 
missed something! 


In It you'll find scores of pamphlets, manuals, paperbacks, textbooks, 
Engineering and professional handbooks өп lathes, machine tools, 
electric and steam autos, fuel alcohol, wind and water, power, steam 
engines, methane, welders, homesteading, Salt, сокол, woodwork: 
ing, electroplating, blacksmithing, for secrets, three-phase motors, 
[ge pr er prp peni aed 
FOR INSTANCE: 
„discover a brand new book that shows you how to convert 
‘any small car to 
series now being released that shows you how to build a 
metal shop EN screw-cutting lathe from 


Box 7160PS, 


Eh Mays, Amarillo, TX 79109 
‘Phone: 806/352-2761 


Pump Regular Gas into 
Your "No-lead" Tank! 


EMERGENCY 
GAS TANK ADAPTER 


“ engines, water wheels, sheet metal brakes, fuel 
alcohol stills, kilns, and much more! 


Learn why people are talking about this dynamite catalog, and 
Publica i ast becoming the number one source of pede 
for engineers, inventors and do-it-yourself enthusiasts throughout the USE THIS 


Every publication is fairly priced, d; and dean = aT HANDY COUPON 


¢ in stamps to help cover 1st class postage. 
سے ا‎ шшен. i me a EB 


سڪ 
Lindsay Publications, PO B PO Box X 124), Bradley IL 60915‏ 
C send me your latest technical book catalog. Fasti‏ 


nated for. cd de 
fuels only to meet 
a bona-fide emer- 
gency. 


Don't get stranded because of a shortage 
of lead-free gas! If you travel in rural or 
unfamiliar areas, you should have this 
adapter. Small, easy-to-store, unbreakable 
adapter lets you pump any type of gas into 
your car. Easy to изе... just insert adapter 
into your "no-lead" tank, then place noz- 
zle into adapter. alterations to your car. 
For emergency use only! 


er 


JEWHITNEYICO. per. exis 


I 1917-19 Archer Avenue, 


Turn Secure-A-Car system "on" when leaving Саг. 
Thief can not start car. even with pa key! Ex- 
tremely effective and completely safe. Simple in- 
stallation in only 15 minutes. Send $6 for complete 
System and instructions. Two for $10. Money back 


| P.O. Box 8410, Chicago, IL. 60680 1 guarantee. САВ SECURITY. Inc.. Dept 2P 
| Rush — — — — 73-36598 Emergency Gas | 4014 Glenrock. San Antonio. Texas 78240 
| Tank Adapters @ $1.00 each plus 50е each 
for postage & handling. І € нин ТС 
1 enclose $, (No C.0.D.'s). We Eney 
е ! ROOF LEAKS Auma amat 
Ааа 1 | j by Gregory мап, Licensed Contractor specializ. || | fomber et renoneble price. Simp 
! di І ing in leakage repair for the last 9 yrs. He shows Yeneering, instructions M cal 
ج‎ you It's Easy To Find and Stop your leaks. Over | | | wood, selector inci E ponit 
я 100 pages, fully Illustrated. Send $595 to ve os e Hurry 
ne | ROOFERman, 3889 Fredonia Ог, Hollywood, | BoB MORGAN WOOD, Dept PO2K83 


Calif. 90068. 1 1123 Bardstown Rd., Louisville, Ky, 40204 
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NEWEST 


Trend in Watches 


Two-Tone 
Electronic 
Quartz Analog 


$59.95 Men’s 
$69.95 Ladies 


to Elegance 


With the model shown above, we welcome 
all those who still regard a watch as a piece of 
fine jewelry — to be admired for its looks as 
well as its split-second accuracy. 


This two-tone watch classically avoids the 
gadget look. Beneath its handsome face, there 
beats an electronic quartz movement that 
constantly presents the exact time. With 
graceful minute and hour hands you read at a 
glance. And a slim sweep second hand. 


Day and date are unobtrusively shown in a 
small golden-edged panel. The face is a clean 
white; the hands a smart gold-tone, and the 
case a gold-and-silver-toned stainless steel 
with matching band. 


Its quartz shock-resistant movement assures 
steady service as well as unparalled accuracy 
over the long years you will depend on it. 


Elegant, yet sturdy, you can give it or wear it 
with pride, Sold elsewhere at $100 and over, 
Just $59.95 for men's model; $69.95 for ladies’ 


Mail coupon below for prompt shipment, with 
manufacturers warranty and our guarantee of 
satisfaction, 


Or to charge to credit card (Visa, 
Master Charge, or Am. Exp.) 
Call TOLL FREE - 1-800-835-2246 
(In Kansas - 1-800-362-2421) 


TMM QUARTZ ANALOG, Dept. PS1 
Box 9569, Church St. Sta., 

New York, NY 10249 

Please send Electronic Quartz Analog(s) as indicated 
below. 

— — — Mens at $59.95 + $2.50 for postage, 
insurance & handling 

Ladies, at $69.95 + $2.50 postage. 
insurance & handling. 

SAVE $5! Order 1 of each for $124.90 + $5 post. 
ins, & hdlg. 

Û 1 enclose full payt of $ 
(Res of CA, CO, FL, IL NY; PA, VÀ, V 
Charge to О Visa O Master Charge O Amer. Exp. 


Account # 

Expires Interbank # (M.C.) 
NAME 

STREET 

CITY 

i ey 


YOUR PRESENT STORM WINDOWS 
ARE NOT ENOUGH!! 


Double or Triple Insulate NOW 


NEW Torlite window system in- 
stalls in minutes using no nailing 
Strips, screws or tools! Torlite is 
totally new, 100% optically clear 
and tough film. Up until now used 
only by industry. 


Even should you have storm win- 
dows, you can form another insula- 
tion barrier against heat loss and 
seal out cold air infiltration. The 
Torlite window system creates an 
insulating pocket of air inside your 
window area, keeping heat in and 
cold air out. Any type window in 
your home, farm, business or trailer 
can be made 100% airtight. 


* Torlite is 100% optically clear— you don't even know it's on your window. 


* We have developed an exclusive acrylic polypropylene 
fastening system that allows the Torlite film to fasten 
to the inside window frame—molding or wall. 


* No tedious measuring or cutting to exact dimensions. 
This is done after the Torlite film has been installed. 


* Oversize and picture windows that cannot be fitted 
with one piece—the film can be easily seamed 
Durable, strong, together to fit the largest window. 
high tensile strength Designed for use on the inside— no climbing ladders 
or difficult outside installation. 


* One kit contains: Torlite film 50 inches wide by 40 feet 
long—over 160 square feet. 108 feet of fastening sys- 
tem with complete instructions and pictures. Two kits 
50 inches wide by 80 feet long. Three kits 50 inches 
wide by 120 feet long. 

Trial test any two windows in your home. Com- ONE COMPLETE 

Fits any size, pare the temperat d overall comfort. Should «IT FOR А LOW 


you feel that our system does not perform and you 
shape window are convinced that it is not every bit as effective 


as we say, return the unused portion, for a com- 
plete refund less postage. 
This offer is made direct from the manufacturer 


and is not sold through any retail outlets. In order 
to keep our prices as low as possible, we regret 
that we are unable to accept credit car + Postage 


1 RPT MFG. /TORLITE DIV. ПЕРТ. 
Easy as a zipper | Chalfont, РА 18914 
to open for access Please rush me kits complete with easy 

instructions at the low price of one kit 160 sq. ft. 
for $14.95 PLUS $1.50 postage. Two kits 320 sq. 
GUARANTEE ft. for $28.95 PLUS $1.95 | аа Three kits 480 

SHOULD YOU NOT BE COMPLETE- sq. ft. for $42.95 PLUS $2.25 postage. TOTAL 
LY SATISFIED, RETURN UNUSED ENCLOSED 4 
PORTION WITHIN 15 DAYS FOR Check or Money Order. NO C.O.D.'s, please. 
FULL REFUND, LESS POSTAGE 
AND HANDLING. Name 


Address 


AII orders processed and City State Zip 
shipped immediately. This offer good only in the Continental U.S.A. 
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How to cut 
heating bills: 


Install a new ULTRA™ 
fireplace furnace insert 


Up to 100,000 
BTU/ht heat 
output w/ 
efficiency. 
Cut your 
\\ heatin 

bills $: 

to $100/mth 


Dual 
internal 
blower system 
NEW! Air-Tight Doors interchange 
with full-view Glass Doors. 


Created by Thermograte, Inc. 
Lifetime Warranty against burnout 
of tubular heat exchanger. 


MONEY BACK 6-mth Guarantee 


Warehouse savings— 


Direct-buying service. 


* Environment. 
Health and 
nutrition, 
water-washing, 
and more. 


* Changing lifestyles. 
Food drying, water washing, 
productive leisure, lawn and garden. 


32+ pages of helpful articles, pretested and 
evaluated products, sizing helps, complete 
ordering information and money-saving 
warehouse direct prices. 


Write for free 
information today. 


Envirostyle™ Publications 
Dept. 860-011 P.O. Box 43021 
St. Paul MN 55164 

© 1980 
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computique 


Texas INSTRUMENTS 
electronic calculators 


Tr3osP 1735 
TIGSSPNEW... 2495 
Bus, An: 2195 


BANE 
Bus С 


^4 NEW 49.95 


ur 3495 

1157 5495 1159 20995 
715100, 3995 РС1ООС 169.95 
Ti 5015. 6495  TisB/S9Libranes . 3500 
115040. 8995 Speak & Spell 59.95 
715135 NEW... 7995 Speak & Read NEW.. CALL 
15142 NEW... 12495 Speak & Math NEW... CALL 
71808-41 NEW . 6295 Lang. Tutor NEW... 169.95 


Ti58C Home Comp. 99/4 


(714) 549-7373 
INFORMATION LINE 


IMAGINATION MACHINE ... 49500 
pose PLUS (16K) ...... 99995 
m 


[ P YN мем. 


= 000 NEW 
109 NEW 


CASIO’ 2:2: 


MAIL & PRONE 
‘ORDERS OMLT 


3211 So. Harbor Blvd, 
Santa Ana СА 92704 


Dept. PS-N 
NEWPORT ANAHEIM W. LOS ANGELES 
471415497373 (7141 738 7775 421378200423 


computique 


phics with clean, continuous ink lines. 


(800) 432-7066 
TOLL FREE (Within CA) 


WE WILL MEET OR BEAT ANY COMPETITOR'S ADVERTISED PRICE ON MOST ITEMS IF HE HAS THE MOSE ON HAND, 
MASTERCARD, 5 ORDER. PERS. CK. 14 WKG. DAYS TO CLR), COD ACCPTD . MIN. $4.95 SHIPPING U S.A. AIR ON 
NEOST CALIF. RES. ADD 6* SALES TX. ALL MOSÊ. SUBJ, TO AVAIL 


COMPLI 


computique 
THE HP-85! 


HEWLETT 
PACKARD 


LO 


HP-67 
HP.92 
НР97 
HP-33C NEW - 


HP7225A Graphics Plotter The compact HP7225A Graphics 
Plotter is designed to supply cost effective professional hard- 
copy graphics. The Plotter produces publication quality gra- 


(800) 854-0523 
TOLL FREE (Outside CA 


CHESS craucencen > 


- 
1 600 (16K) STARTER SYSTEM. 899.95 | 
АТАЙ! | 
ШЙ жь че ги 

1750. 299.95 
SI =н. м 
" CONTROLLER COMMAND. . 3395 


ALSO: CANON, TOSHIBA, NSC, SEIKO, MATTEL, 
PEARLCORDER, ITT, GTE, AND MANY OTHERS. 
ALL AT GREAT PRICES! 


PRICES SUBJ. TO CHANGE SEND ORDERS TO 


WRITE OR CALL FOR 
FREE CATALOG 


LAWNDALE 
(2121 370.5795, 


TARZANA 
(213) 205.7507 


PASADENA 
1213) 795-3007 


PROFESSIONAL DISCOUNT 


WOODWORKERS 


Do-it-Yourself "f 
CATALOG 


SAVE VAST SUMS. Build, restore. re- 
finish anything of wood! Here's ev- | $ 
erything you need Fine woods, 


veneers, specialty tools Cabinet 

hardware. period & modern Pro fin- 

ishes. Cane. Lamp parts Uphol supplies Picture moldings 
Clock kits. 100's of plans. Instruction books Thousands of 
hard-t woodworker products in big new catalog Mail 
ad for Catalog & 20 beautiful Wood Samples 


CONSTANTINE rs. 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 
Send $1.50 for 104-page Woodworkers Catalog 
with 20 beautiful Wood Samples, ай! identified. 
$1.50 refunded on first catalog order 


Name 


Address 


ee ee __ 


*kroll_waste oil fired 
heaters are designed to 
burn used crankcase, 
transmission and similar 
drain ой. 

Sove on fue! bills by burn- 
ing waste oils you 
already have on hand 
E There are more Kroll woste oil 
heaters in use thon ail other 
brands combined! 
т Listed to UL criteria 
W Seven sizes - Heat small 
workshops to large industrial 
j опа commercial areas. 26.000 
for intormation write to 380,000 BTU/hr. 

; Heating Alternatives, Inc. 

^ Р.О. Box 2078, Dept. F-11 
Great Neck, New York 11022 | 
To order call (516) 466-3627 | 
(аво ond aside паше vied) 


Solar Heat Your Home | 
Cut Heating Costs - 40% Tax Credit 


PASSI VE F SOLAR 


GREENHOUSE 


[1 Triple Glazing with С.Е. Lexan panels 
[1 Solarium converts to Screen Room 

O Free "Energy Source" - 40%. Tax Credit 
O Provides Heat to your home 

O Lean-To. Free Stdg. & Window units 

O Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: Enclose $4. for our Greenhouse 
Sample Kit with aluminum frames, G E. Lexan” gazing, 
assembly manual and heating quide 


FREE COLOR CATALOG: 
showroom - (516) 694-4400 


Ce 
a[o] 


New Thermal '81 
Energy Rods Free With 
Every Greenhouse. 
(SHIPPED FACTORY DIRECT ONLY) 


te. phone ur visit our main 
others below 


FOUR SEASONS 
GREENHOUSES 
Dept. PS-011 

910 Route 110 
Farmingdale N.Y. 11735 


ш 


new 1981 Seed ^ 
katalog- EREE 


turing new 
exciting vegetable 
and flower 
varieties for the 
home gardener. 
‘he new 184-page 
Burpee Catalog 
is a comprehensive 
planting and 
growing guide with 
over 1800 vegetables, ™ 
flowers, fruits, shrubs and trees. Plus 
helpful hints from Burpee’ horti- 
culture experts on how to have a more 
producte garden. Send for your 
тее copy today, and it will arrive in 
your mailbox in early January. 
If you ordered from Burpee last year, 
ou will automatically receive your free 
грее catalog in 1981. © Burpee Seed Co. 1980 


BURPEE SEED CO. 1 
2041 Burpee Bldg. , Warminster, PA 18974; 
or Clinton, IA 52732; or Riverside, СА 92502 
(Please mail to nearest address) 
Yes. Please send me the 1981 Burpee 
Seed Catalog FREE. 


Name. 

Address 
City 
State. Zip 


(Please print) 


GAMN... Your Chain Saw's 


Finest Companion. 


Tired of a dull chain saw? Sharpen that saw with GAMN s patented. all-metal 
chain saw sharpener. A MUST for any chain saw owner! GAMN guarantees proper 
tooth uniformity and cutting geometry for best saw chain cutting efficiency — in 
minutes 

Just clamp the unit to the bar. GAMN s uniquely designed set-up mechanism 
securely clamps each tooth in place.Cutting is performed by a dependable carbide 
burr never any grinding wheels to wear out. This simple operation assures 


longer-lasting chain saw life. Use anywhere — at home. shop. or in the forest. Pays 
for itself many times over the$19.95 purchase price Call our toll-free number: 1- 
800-457-3392 or send check or money order 

» 


Call now 
1-800-457-3392 


[ 


n Indiana call collect 


1-812-867-6469 


GAMN Enterprises, inc. 
R.R. 5, Box 39A 

Evansville, IN 47711 
Check O VISA O MASTERCHARGE Credit Card No. 


IMPORTANT: Please state make and model о! saw when ordering. 
Chain Saw Маке 


Please rush GAMN: Sharpener(s) at $19.95 each plus $1.95 shipping and 
handling per unit ($3.00 outside U.S.). Send check, money order, VISA or 
MASTERCHARGE accepted. No C.O.D.'s. 


Exp. Date 


Indiana Residence: Add 4% sales tax. 
Name 
Address 
City 


State. Zip 


R.R. 5, Box 39A*Evansville, IN 47711 


Saw Model P8110 


DO-IT- 
YOURSELF 


FINE GRANDFATHER CLOCK KITS 
STARTING UNDER 


5235 


eana movement 

and 

. Factory direct 
prices 

e Heirloom quality 

* Solid %" hard- 
woods: black wal- 
nut, cherry, oak 

* Easy toassemble, 
parts pre-cut 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

* Prompt shipment 


MASTER CARD and VISA ACCEPTED 
| Write for FREE color catalog 


EMPEROR’ 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 636 Emperor Industrial Park 
Fairhope, Alabama 36532 


1 
1 
1 
1 
1 
1 
Н 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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A SUPERB WEATHER STATION 
TO ENHANCE YOUR HOME 


,.., B."Globe" 

Adjustable for wall or table. 51e” 

diam. x 8". Plexiglass globe, brass 
trim. $99.90 


С. "Electroni 
Wall model. 11%” x 4';". Electronic 
air-pressure trend computor. 

Contemporary molded case. $139.90 

thermometer. You can forecast the 
weather in just a glance. 

Elegantly traditional or handsome 

modern styling. For a beautiful and valu- 

able addition to your home, or as a per- 


A. "Traditional" 
Wall model. 19." x 5%". 
Traditional banjo style. Walnut, 
brass trim. $74.90 


Be the proud owner of a magnificent 
indoor Weather Station, specially crafted 
in West Germany, and admired the world 
over for accuracy and design. 

Each precision Weather Station 


includes a barometer, hygrometer and fect gift. 
=== ~~~" ORDER YOUR WEATHER STATION NOW 77777777 2 
To Medi-Swiss Corporation, Dept. PS1 Total enclosed T Check Z; Money Order 1 
P.O. Box 115, Oradell, N.J. 071 Charge to: 1Visa- С: Master >) American Exp. 1 
Charge Express Date i 
Please send me the following precision Weather | Account Н 
Station(s): No i 
A. Traditional @ 74.90 " ! 
B.Globe 599.90 июни, [eT H 
C. Electronic @ $139.00 Nomi H 
Н 
Please add $4.50 each for postage and handling. | Address. | 
(N.J. residents add 5% sales tax.) 1 
City State Zip. 1 
SMONUELIMITED WARRANTY (f то! completely satisied, return undamaged within 10 days tor a tul refund.) — | 
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anywhere 


There's even more to these matched 
Task Forcetools than the right combination 
of precision and power at the right place— 
whenever you need it. 

There's the pleasure of handling superb 
tools, and the assurance that you'll be 
proud of your. work when the job is done. 
Set your standards high as you will—these 
tools make sure you meet (or beat) your 
own highest requirements. 

WHERE YOU NEED THEM...WHEN 
YOU NEED THEM, they are yours to con- 
trol with pin-point precision. Connect them 
tothe Transformer Power Supply Unit (part 
of your set) and use them at home, in your 
garage, at dockside or on your boat. Each 
toolis powerful, responsive, sure and steady 
for the most exacting task. 

Would you rather use your car or boat 
lighter for power? Connect your Power 
Supply Unit through the Cigarette Lighter 
Adapter and you're ready to run on the 
same 12-volt DC power, with every tool 
doing its perfect job. You have two other 
options: You can use a 9-12V Dry cell bat- 
tery (not included in set); or a flashlight 
battery pack that holds 6 "D" batteries. We 
can supply this as extra equipment for only 
$4.95 (see coupon to order). 


TASK FORCE TOOLS THEMSELVES 
are so uniquely efficient that using them 
becomes an experience you'l want to 
repeat often. Each one fits perfectly to your 
hand and its job. Each has 6 ft. of cord and 
convenient control switch to govern instant 
action. Here are more complete specs on 
each tool: 

PRECISION 7,” DRILL: 

Heavy-duty double reduction gears; self lubricat- 
ing, with multi-ball thrust bearings. 1200 RPM no 
load at 12V DC. Jacobs geared chuck 0 to У" 
capacity. Removable grip handle for fingertip 
control on intricate jobs such as printed circuit 
К installing radio, stereo, CB's in cars, boats, 

8. 


THE PRECISION JIG SAW: Heavy duty single 
reduction gearing, and self-lubricating for 
smooth, quiet and efficient torque transmission, 
Fast smooth cutting action with 3/16” stroke, 
4000 SPM. Fully adjustable base plate, 0 to 45° 
right or left. Precision heat treated general pur- 
pose and scroll blades for cutting soft and medium 
density wood, thin wall brass, aluminum tubing, 
с. 


POPULAR SCIENCE TASK FORCE 
P.0. Box 9569, Church St. Sta. 
New York, N.Y. 10249 


WD rowen roo. TASK FORCE 
Power tools for precision jobs 
you need them... 


% 


PRECISION POWER TOOL: Hi-performance 
heavy duty 12 Volt DC vented motor; no load 
spindle speed 14,500 RPM. Equipped with 3/32” 
and '&" collets for use with popular size acces- 
sories. Lightweight, compact for perfect balance 
and precision control. 

“HOT SHOT” SOLDER GUN: Portable, compact 
soldering gun for precision soldering. Melts solder 
in 3 to 5 seconds. 

Long life, fine point soldering tip; convenient 
trigger control for delicate work, yet power to 
spare for heavier soldering 

Built-in spotlight. Handy right angle styling, tex- 
tured non-slip grip handle, break-resistant hous- 
ing. 

ACCESSORIES FOR TASK FORCE: Included 
1/16" and %" diam. drill bits, jig saw blades, ¥“ 
diam. sanding discs, rotary cutters, cutoff and 
buffing wheels, chuck key and holder, arbor 
assembly wrenches, collets, roll of solder. 

All this comes to you complete, in a 
handsome heavy-duty carry/storage case, 
contoured and lined to protect every ele- 
ment. And a clear see-through top so you 
can spot each tool instantly. 

Get or give a Task Force this year. Giving 
one is the surest way we know to guarantee 
a special friend years of fine and happy 
hours. Getting one may take a bit of hinting, 
but what supreme gift isn't worth that? 

The full price is just $99.95 (plus a mod- 
est shipping and handling charge of $3.75 
per set). Charge it, if you wish, to Visa, 
MasterCard or Am. Express, and just pick 
up the phone to order— 

CALL TOLL FREE: 1-800-835-2246 
(In Kansas, 1-800-362-2421) 
Or, mail your order now for prompt delivery 
and super satisfaction (that we guarantee!) 
POPULAR SCIENCE TASK FORCE — | 
I Р.О. Box 9569, Church St. Station 
New York, N.Y. 10249 
Please send me TASK FORCE TOOL KIT 
SET(S) at $99.95 each plus $3.75 each for 
shipping and handling. 
D Also Send, as extra accessory 
Flashlight Battery Pack(s) at $4.95 each 
(Add applicable sales tax in СА. CO, FL, IL, NY, PA, VA, VT. WI) 
О Check enclosed for $ 


1 
1 
1 
I 
1 
1 
Н Charge О Visa О Mastercard О Am. Express 
1 
Ц 
1 
1 
1 
1 
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Acct. # Exp. Date 


Signature 
Name (Print) 


Address 


оп heating 


Installs in minutes 


Automatic 
thermostat control 


outbuildings . . . 
anywhere 


Bu 
circulating fan 


$72.24 


ase Specify: Vent pipe diameter 
(6", 7", 8", 9", 10") 

уре of fuel (coal, wood, oil, gas) 

dd $7.00 shipping for each one 

dered, 

isconsin residents add 4% sales tax 

Canadian Orders Please 

Iso Available: Fireplace heat re- 


laimer and wood & coal burning 
eaters. 


REE catalog with snowmobile, 
motorcycle, firewood making, small 
engine parts, and other accessories. 


Manufacturer’s Supply 


Box 157 Dept PS3 Dorchester, WI 54425 А 


кух 


F 


т z2»gsSbd 


4 
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| 
EXTRA INCOME 


NOW! BADGE: A-MINIT makes it possible for you 
to fil orders for pin-back badges you make 
yoursell for every community use. Clubs, 
political groups, schools, businesses and lodges, 
have many needs for badges throughout the 
year to promote their activities and identity 
members. With BADGE:A-MINIT you create for 
al those needs with badge parts at cost just 
pennies each. Fnshed badges sell or much 
more! 
Here's the lowest price ever for a complete 
waking system. New starter kit includes 
sturdy Lexan die press; color-coded, BUT-N.LOK 
dies; quality, pin back badge parts: and easy to: 
follow instructions. Discover badge power for 
only $17.95. 


NEW 
LOW IGE 
only 
m $1 7% 


= BADGE-A-MINIT, Ltd., Dept. PS 1180 


: Вох 618, Civic Industrial Park, LaSalle, IL 613012 

C YES, RUSH ME the Badge-A-Minit starter kit for only 
$17 95 plus $1 75 shipping (IIl. res add $ 90 tax) 

О Personal check or m о enclosed 

ÛÛ Use charge card below 

DIVISA C Mastercharge C] Am Express C) Diners Club. 

C SEND ME FREE, the all color Badge-A-Minit catalog 


Credit Card # 


Interbank # (MC). Exp. date 


Signature 


Name 
Address 


City. 


State 
UNCONDITIONAL MONEY BACK GI 


„уй. 


# NO PHOTO EXPERIENCE NEEDED. 

o Great SPARETIME after your regular 
job! Do shooting yourself or have others 
work for you. Genuine opportunity! 
WRITE FREE REPORT #?s-11 

209-5 Kenroy, Roseville, CA 95678 


"m 
wo SP "d 


+ 


rg HIGH SCHOOL 


{ American School has lults FINISI 

1 HIGH SCHOOL АТ HOME spare time f 
į over 80 years. DIPLOMA AWARDED. Inf 
{гөө no salesman. 


ta ВЕ: Бан S Chicago IL 60097 


| Nai 
1 Address 

{ City/State/Zip 

H Last Grade of High 
| School Completed: None 9th 10th 11th ® 
a= NO FINANCE CHARGES ==== 


Mis 


Train at home in spare time. No previous expe. | 

Т белсе needed, Took 

[^ Th à What to do, How to do t. LEARN DRAFTING І 
! 


FREE! 
| “CAREER "AWE 


! [72 ی‎ 
Û accredited сү т т, 1 
Кү! RORTHRMERICAR 'SCHOOL OF DRAFTING, | 
К 4500 Jept.PCOAO Newport Beach, СА $2080 у 


NEW! 
PROTECT 
YOUR HOME 


AGAINST POWER 


FAILURES! 


with the NEW ‘2-in-1’ 
Garden Way Generator 


Summer or winter, when the outside power 
fails, this generator protects your home and 
family in these mind-easing ways. 


1. EMERGENCY POWER— 

The 2-IN-1 supplies instant emergency power to 

important electric appliances in your home. 

KEEPS YOUR LIGHTS ON—Prevents potential 

accidents in darkness. 

KEEPS YOUR FURNACE HEATING—No worry 

about frozen pipes and 57 repair bills. 

KEEPS YOUR REFRIGERATOR & FREEZER 
WORKING —Saves costly loss of precious food 

from spoilage. 

KEEPS YOUR SUMP PUMP WORKING—No 

flooded basement. No damage to furnace or 

other valuables. 


2. PORTABLE POWER— 


This home emergency generator is also a PORTA- 


BLE "wheel-about" power source for running your & 


power tools: drills, saws, and much more-in 


places extension cords can't reach. Dozens of ? 


other practical "pays-for-itself" uses,too. 


A beautiful 


and better way 
ч heat with 


— even at low burn rate. 
tat. 


“set al Suey completely 
Built to г. 
handcrafted in limited production. 


leserve your — demand 
has production patres months ahead! 
Send $1. for handbook to: Hearthstone, 
Dept. PS11, ese d M 05661. Toll 
Free: 800-451-5211 


EXCLUSIVE COMPLETE SYSTEM! 


STANDARD FEATURES include sturdy wrap- 
around steel frame with two big wheels for 
EASIER MOVING, weather-resistant fiberglass 
cover, UL-approved Outside Connection Box, 
Safety Trans (ег Box, 12-volt battery, rugged cast 
iron Kohler engine, and more. Same dependable 
quality as in our famous Troy-Bilt Tiller. 


Free Full Color Booklet 
with complete details, models 
and prices. Plus Free “Home 
Power-Rater Worksheet”. 
Mail Coupon TODAY! No 
obligati 
SS 


(Garden Way 


GENERATORS Dept. A711G 
arlotte, Vermont 
i] 1 M 05445 


E NAME 
al ADDRESS 
city 


STATE 
obe = = 


зно пиз те me mus тый 


Plow snow faster, easier with PLOW COMMANDER] 
foot-operated snowplow control. Plow blade is raised, 


lowered, 


Patent 
Pending 


angled right or left by pressing four watertight 
heel or toe. No toggle switches or rocker arms 
to fuss with. Both hands are free for steering, shifting. Easy to install... 


splice into vehicle's harness, plug-in. 
* Improves driving safety. e Reduces driver fatigue. e Fast plug-in and disconnect. 
* For automatic transmissions only. 


FOR PLOWS EQUIPPED WITH ROCKER ARM OR TOGGLE SWITCH CONTROLS 


ES TRIO TRIO MACHINE & MANUFACTURING COMPANY. 


P.O. BOX 187 WILLOUGHBY, OHIO 44094 
(216) 942-3520 


ORDER PLOW COMMANDER NOW! 
Please send —___________ 
(includes shipping). Ohio residents add 4.5% 


SEND CHECK OR MONEY ORDER (NO C.O.D.) 
Plow Commander units. Price $98.50 each 


PHONE DATE 


TRIO MACHINE & MANUFACTURING COMPANY 
P.O. BOX 187 - WILLOUGHBY, OHIO 44094 « (216) 942-3520 


MONEY BACK GUARANTEE 
(FULL REFUND IN 15 DAYS). 
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PRESENT CAR TO A HYBRID ELECTRIC 


© NEVER PLUG IN TO RECHARGE BATTERIES 
€ 55 TO 60 MPH 85 TO 90 TOP MPH FOR PASSING 


The breakthru everyone has been waiting for. After six years of develop- 
ment, a revolutionary new Hybrid Electric Car has evolved. Developed by the 
pros in Detroit, it is now possible for you to very easily convert your present 
car for just a few dollars or build the car pictured above from our easy to fol- 
low plans for under $3,000.00. This new system allows you to travel at high- 
way speeds of 55 to БО MPH with passing speeds of B5 to ЭО MPH without 


having to stop at any time! No plugging in to charge the batteries. The secret 
is in the newly developed generator and wiring system. Just think of it — you 
can travel all the way across the U.S. without any noise and without stopping 
to plug in to an electric outlet to charge the batteries. For $15.00 you can 
Obtain a complete set of step by step building plans and instructions along 
with a bill of materials and list of suppliers. 

In addition — if your order is received within ЗО days you will receive abso- 
lutely FREE a complete set of building plans, bill of materials and list of suppli- 
ers to build our 4 seater, Hybrid Electric Car pictured above. It's easy to build 
in just a few weekends. 

For only $15.00 you receive all of the above along with a no risk money back 
guarantee. So don't wait — to build and drive this fantastic Hybrid — fill out 
the coupon now! And never worry again about the high cost of gasoline. 
——————————————-——-—---------—--—— 


MERCURY Please send me the complete set of plans, instructions, 
bill of materials and suppliers on the new Hybrid Electric 
PUBLICATIONS 


111 MAIN STREET у tage. | unders 15days 
POST OFFICE BOX C.S. 5070 to inspect the plans and if | decide not to use them | can 


return them for a full refund. 
SOUTHFIELD, MICH. 48037 О | am sending in my order within the 30 days so | can 


take advantage of your FREE offer on the te plans 
etc. of the Communter Car described above. 


NAME 
ADDRESS 


GAS TO ELECTRIC CONVERSION KIT 


2 bulb fixture duplicates the charm and increases the light of any 
existing double mantle gas lamp. Kit includes on-at-dusk, off-at-dawn 
photo control, fixture, bulbs, detailed instructions. As low as 40€ per 
month to operate compared to $6.00 with gas. The 'RELITE' kit is avail- 


able in both 115 volts and 12 volts (with plug in transformer). Ask for the 
"RELITE' kit at your local hardware store or write for more information. 


Dealers and installers inquiries also Invited. 
YARDLIGHTING SYSTEMS INC. 
1039 CHARLES AVE., DEPT 10 ө ST. PAUL, MN 55104 


4 ОО) лел and тмн ol ne эле бал: Т, 
...let YOUR i 


mai cio Cham armes, gears. motor, 
the SNOPPING z 
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is SAVE YOUR — 
GA 


ing belts, pulleys. 
speed reducers, 


venting any small machine. engine, model. "Low 
Prices CATALOG 747 is jusi $485 POSTPAID 


STOCK DRIVE PRODUCTS, DEPT. В 
55 SOUTH DENTON AVE., NEW HYDE PARK, N.Y. 11040 


for SMALL mechanical parts! 


AN ADULT HOBBY GIFT 
JUST IN TIME FOR CHRISTMAS 


і 7 
COMPLETE CASTING SETS AND OVER 75 | 
“OLD TIME” ACTION SOLDIER MOLDS | 
These molds produce full round S4mm figures great for | 
decorating. Special introductory offer: A complete starter | 
set, only $21.95, Includes stove, pouring ladle, mold, work | 
loves, casting metal and more, To order or for more infor- 
‘mation write: Castings, 43 Turnbull, Highland Park, Ilinois 
60035. (Not recommended tor children), 
Î Please send complete casting set, $21.95 еп. 
Please send me more information on Castings, 
NAME 
ADDRESS. 
cm. “STATES Sap Ss M 
CASTINGS, 43 Turnbull, Highland Park, Ill. 60035 


|"Hot Diggity” 
What 
a SE. 


Thermometer ! 


1 rn. & More 


402-563-9596 
8601 


NEW EDITION! NEW LOW PRICE! 
An expanded and 
updated version of 
the original The Wil- 
derness Home Pow- 
ersystem And How 
To Do It. The first 
complete guide to 
home installation of 
low-voltage tech: 
nology for energy 
self-sufficiency! Send $10.95 (U.S.) 
($14.95 Canada and Foreign U.S. $) to 
Jim Cullen, Box 732P (44850 Highway 
101 N.) Laytonville, Са, 95454 & receive 
free our 88-page catalog worth $2.50. 
Visa/MC Okay. Phone (707) 984-6186. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


SOLID 22 KARAT GOLD 
\. ONLY $20. 


An Official Gold Issue of The Columbia Mint, 


You have a rare opportunity to possess the world’s first miniature $20.00 Gold Piece in 
solid 22 Karat Gold. This piece is minted in the same manner and contains the same 
fineness of pure gold (.900 fine) as the Saint-Gaudens $20.00 Gold Piece struck by the 
U.S. Mint in 1908. Each Gold Piece in pure .900 fine gold will be minted from hand- 
engraved dies capturing even the most delicate detail of the original Saint-Gaudens $20.00 
Gold Piece. Individually minted to capture the full three-dimensional relief of this the most 
beautiful of all U.S. coins.Each brilliant pure gold miniature $20.00 Gold Piece is 
presented in a specially designed collector's case, accompanied by a serially numbered 
Certificate of Authenticity and a historical account of the Saint-Gaudens' gold coinage. 


AVAILABLE FOR A LIMITED TIME 
This exquisitely minted solid 22 Karat Gold (.900 fine) Gold Piece is available 
exclusively from The Columbia Mint -one of America's private mints - Washington, D.C. 
The current special price for this Gold Piece is now $20. Due to the extreme fluctuations in 
the world market price of gold, this price can be guaranteed only until December 15. 1980. 
Therefore, you are urged to order yours now while the opportunity is before you. 


SATISFACTION GUARANTEED 


If for any reason you are not completely satisfied with your solid 22 Karat Gold (.900 
fine) Gold Piece, you may return it within thirty (30) days for a full refund. There is a strict 
limit of five miniature Gold Pieces per order. However, you are reminded to act promptly 
to take advantage of the current special price of only $20. each as this price can be 
guaranteed only until December 15, 1980. 


етн VALID ONLY UNTIL DECEMBER 15, 1980 | “=== 


The Columbia Mint, Inc. 642 
905 Sixteenth Street, N.W., Washington, D.C. 20006 


Please send те, (limit 5) solid 22 Karat Gold Miniature St. Gaudens 
Gold Piece(s) at $20. each plus $1. each for First Class postage and handling. 


Also send me. 14 Kt. Gold Frame(s) at $15. each plus $1. each for 
postage and handling. If I am not satisfied I may return my order within 30 | Now Wear Your 
days for a full refund. Miniature Gold 
Piece in a 
О 1 ат enclosing my remittance for $. or Solid 14 Kt. 
D Charge $ to my O VISA C) Master Charge So Fan. 
О American Express Pd pet pris 
Card Number Exp. orders may call FREE 
Sindt 24 hours a day 
Nane- de 
Address 
М 800-228-5000 
City Zip. In Nebraska 
1980 The C. 6 week: 800-642-8777 
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91.50 agallon 
1/10¢ a mile 


Electrify Your Bike! 
Travel with PEDALPOWER?, 
low-cost electric drive for 
your bike or adult trike. Just 
10¢ worth of electricity 
gives you 100 miles of 
effortless riding. Save on 
gas, taxis, stop begging 
rides from friends. Perfect for shopping, visiting, 
commuting, just plain fun! 

PEDALPOWER fits men's, women's, chil- 
dren's bikes and adult trikes, installs in minutes 
without special tools. Safe single-lever handlebar 
саг instant start wit! Dou da peer a 
40-mile range on a single c! . lion 
guaranteed. Send coupon for free catalog show- 
ing PEDALPOWER motors, our unique Take- 
Apart bikes, and ready-to-ride adult trikes. Get 
PEDALPOWER and laugh at gas prices! 

SEND COUPON FOR FREE CATALOG 


catalog by first-class mail. 


l Rush me m FREE PEDALPOWER 
[| Name 


IE 


| City/State/Zip 


LA ص‎ 
SAWMILL 0f Its Kind In The World! 
If you need good, high-quality lumber, don't let 

inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber . . . even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 

Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber” booklet and complete facts 
on the ore Sawmill. There is 1-0 bligation 


| BELSAW i 

371V FIELD BUILDING 
KANSAS CITY, MO 64111 

Please send all facts and details in 
your FREE BOOK ''How To Saw 
Lumber”. 1 understand there is No 
Obligation and that No Salesman will 
е call on me. 


A-1 CHRISTMAS GIFTS 


FREE BELT CATALOG. Bargain Beau- 
ties! Westerns, suedes, buckles. Write: 
Parcel-Plus, 4025-M Alava Drive, Fort 
Worth, TX 16133. 


JEWELRY Cabinet. An elegant, 
cious cabinet with revolving necklace 
. Easy to follow plans $4.00. 
Faust, Box 3688, Laureldale, PA 


PERSONALIZED  Matchbooks make 
great inexpensive gifts! Write: O'Brien. 
Sos Tharp #221-B, Arlington, TX 


CHRISTMAS ANGELES - Ten stained 
translucent plastic angels just perfect 
for window or Christmas tree. $2.1 
6800 Luna Lane (PS), 
топ. OH 44618, 


Carroll- 


FABRICATIONS - Great Christma 
its, Decorations. Plans $1.00. JM, 
В Comm, Ave., Allston, МА 


VOLCANO TEE SHIRT And ASH $7.95. 
P.O. Monte WA 98563. 


No Lessons, Keys. 
$2.00. A&D. 20060 
Limecrest, Covina, CA 91724. 


SELF Teaching Texts: Mathematics, 
Electrical Circuits, HVAC 
Write: Science Corre: 
P.O, Box 765, Painesville, OH 4407' 


GREAT GIFT IDEA 
FOR CHRISTMAS 


A HANDFUL OF 
INSTRUMENTS! 


Give 5-in-one, and then 
some . . . Selecto 5 
Plus! A multi-purpose 
chrome-finished retract- 
able instrument in the 
form of a pen. 
Features: 

• Solid tungsten-carbide 
tipped precision engraving 
tool. Etches on glass, met- 
al, plastic, etc., to identify 
your valuables. 

* Sharp | double-ground 
knife blade for clippings, 
trimming, paste-ups and 


more. 

• Retractable, adjustable 

lead pencil. 

» Blue ball point pen. 

• Powerful magnet at top of 

instrument. 

PLUS, red writing pen 

9 be interchanged with 
ngraver! PLUS 4 Pen 

ref Is! A gift that is one 

of E kind. Attractively 


БОЛ $19.95 еасһ + $2 
insured shipping & han- 
dling. Visa, Master 
Charge & ‘Amer. Exp. 
accepted (give full ac- 
count number & w 
date). Res. Ej CA, C! 
FL, IL, NY, PA, VA, VT, 
WI add applicable sales 
tax. 


POPULAR SCIENCE 
SELECTO 5 PLUS 
Р.О. Box 9569-N, 

Church St. Station, New York, NY 10249. 
CHARGE CARD CUSTOMERS: 
CALL TOLL FREE Anytime 
1-800-835-2246 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for January issue (on Sale December 
15) is October 29. Send orders to Mary C. Ansbro, 


Classified Adv, Mgr., 


Popular Science, P.O. Box 9643, 


Church Street Sta., New York, NY 10249 


AUTO ALTERNATOR 
TECHNOLOGY HANDBOOK 


Engine, Wate 
e Secret! h 


e  ESScoa's Pubs. Ret. 
BOX 2004, MT. Vernon, N.Y. 10050 


(In Kansas, 1-800-362-2421 


„«» о» о» ө о ее е 


1 AUTOMOBILES 


SYNTHETIC MOTOR FUEL 12 easy 
formulas. No still needed. Send $9.95. 
Rondo Enterprises, 1337 Oppek St. М.Е. 
Salem, OR 97. 


1A ELECTRIC VEHICLES 


1980'S EV'S ENGINEERED fi 
1970's Sub-compacts! Highest perf 
mance conversion procedures, econo) 
components. Basic Manual, $9.50. 
tailed Supplements: LE, CHI 

, CIVIC, DATSUN, FIESTA, Ri 
"RENAULT, $2.50 each. Manu 


BIT, 
ihrée supplements, $15.00. Guaranted 


ЗЕ Vehicle: 
CA 92119. 


s, 194094, Dieg 


bourne, FL 32935. 


2 AUTO SUPPLIES & 
EQUIPMENT 
Carburetors? Drawin, 


loo MPG 
and Details $10.00. Carbu, Rt. 1, Hite, 
cock, SD 57348. 


BUILD говата IGNITION KILL. 
INSURANCE DISCOUNT INFORMATION. 
$5.00, Shippin, Box 2291, Wo- 

burn, МА O1 


ADD ты, TO THE LIFE OF YOUR 
! Book explains 
uto, Box 920, 


BROCHURE! 720 
, Тепріе, Box 342, 


Sai 
DRAMATICALL' cd Details FREE! 
Techneering, Box 12191-0, Norfolk, VÀ 


NO MIRACLES — Just hundreds of 
mileage Products and Accessories, Fea- 
tured in the exciting new 140 page mile- 
age guide and catalog. $2.95 from: 

е Mileage Shop Inc., Box 4185-PS11, 
Hayward, en 94540. 


ES тоташ сы Under $5.00. Sim- 
je, Plans, $2.50. Comi, Box 161852, 
adelphia, PA 1911 


flation Fighter: 
Staten Island, NY 10308. 
IBRICANT - Graphite Additive - 
Free, Information. Sentry, 12 Intervale, 
Needham, MA 021 


ох 


С ROTTEN Performance, Mileage? Build 
Water injector Easily, _ Inexpensively! 
Send Stamped Envelope, U&l, 
Box 4873-FS11, Boise, ID 83701. 


ыу 
Fleming Engineering, PS-3, Remsen, N.Y. 13438 


GET RAIN-X, “THE INVISIBLE 
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ALTERNATOR Generator Rebuildir 
Book. „Detalla: Hedelund Engineerin 
7505 Barkentine, Las Vegas, NV 891 


ANE Carburetor Dual Fuel, Se 
$80.00. NuPropane, Box 
Glendale, AZ 8530 


HYDRAULIC JACK Repair Kits, Pai 
and Supplies. Catalog $ 

Jack Packing & co. General Р. 
Box 3, Staten Island, NY 10314. 


g costly Rub-capal Pr 
Gards fit all Americi 
ne tools 1 
Set of 4 nly $3.00. Yale Produc) 
7245 The Colony, Hartsdale, NY 1053 


And Keep Your Car 

Sparkling Bright! 
+ No Water • No Washi 
NO WORK! 


Fantastic long-handled 

dry cleaner polishes and pro- 

tects your car. No water, soap, sponge 
hard work, either. Just guide this silicd 
treated car cleaner over your car. В! 
back its shiny sparkle in minutes. Mad 
finest treated cotton fibre that pici 
grime and polishes as it cleans. 5110 
Protects car's finish, too. 1572" o 
with easy-grip handle, so your ha 
need never touch the car. Your wife| 
love it, too! 


Only $4.98 + 80g postage & hand 


CO, FL, IL, NY, PA, VA, VT, 
propriate sales tax. 


POPULAR SCIENCE AUTO 
Dept. 1180 P.O. Box 9568 
New York, NY 10249 


HAUL LOADS TO 5d 
safely оп most co 
& imports. Installs aj 
moves in minutes 
Hi-qı 


stores flat. 
design/material. 
Finished. primed 
агі! & paint 


Inventor —11330 W. 63rd St., Shawnee, KS 


U.S.A., SAVE A CHEVROLET 
"For the price of a fill 
DONT QUIT, GET A КТ 
or а 
uM m - 


Energy y Eng Box 123 
Mt. ‘Vernon, Ohio, 43050 


ROBERT SMITII 


YOUR OWN CAR PLATE 
Personalized-$1 


ads: m CAR MADE ESPECIALLY 


POR Ir name, or any gen 
wish, КЕТ ТЕ т 
тава plaque. Its 3° x 1°. Has special adhe- 
tive back that. to dashboard. ( (Remov- 
able, fives any car a VIP look. 
impresses friends. Order one for 1 
+ give them to friends for a truly tre: 
red gift Only $1.00 each, plus 286 es, PP 
Print names wanted. Sorry, no 
Soe" Sond to 
¦ Popular Science Car Plate 
Dept. 1180, P.O. Box 5115 
lew York, NY 10163 


MOTORCYCLES, 
| BICYCLES & SUPPLIES 


SLOWPED Plans. Motorize coastor- 
ake midwelght or balloon, Simple, 
tht, can be pedaled, easily removable. 
3mbined ci nd belt drive, No 
materials, Many 4- 
fit. $4.95. Stairstep, Box 

4. Columbia Falls, MT 59912. 
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MINI VEHICLES PLANS 
А, Chory, N.Y. 12921 


Helicraft, Box 3053-A, Ri 
ch, СА 90277. 


IRBOAT Gyrocopter Hovercraft Pro- 
Hubs, Informative Catalog 
‘Aerial’ Propellers, 692, 

TX 75401. 


Box 


HEAVENS! Breathtaking 
ей color photographs of our earth 
universe, taken by NASA and ol 
tories, Send $1.00 for color bro- 

P.O, Вох 16244, 


No licenses re- 


quired on plane 
or pilot; 40 hour 
constru: n time; 


complete kit $2695; 
carries 220 Ib up to 50 
mph! Send $5,00 for info-pak to: 
WEEDHOPPER OF UTAH, INC. 
Dept. PS11, 2253, Ogden, UT 84404 


ROCKET PROPULSION SYSTEM 


Build your own hot gas genera- 
tor that propels you approxi- 
mately 85 feet high at 60 MPH! 
Send $10.98 for info-pack to: 
PROPULSION 
P.O. Box 2624 


Arlington, Va. 22202 


амы ж! 
ES 

SP 723 for amit INS Taar 
POWER your Glider, Small Plane, 
Go-Kart Test Stand, Ве. 


и DUST АТ мт Sim PURE. ИТМ 
азалы жюз Ири 


JE: IV С ENGINEERING CO. 


18518-G 50. BROADWAY, GARDENA. CAL. 90248 


AIRCRAFT KITS 


Complete. 
And Detailed Plans. 


Fuel-efficient & High-performance 
Aerobatic & Cross-country 


SEND TO. 


AIRCRAFT КЇТ CATALOG 


Dept. C « PO Box 19878 » не 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $8.95. Aero- Projects, 
Box 5118PS, Clinton, NJ 08809. 


PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - fiber- 
glass - steel - POWERBOATS - inboard - out- 
board - jets cruisers - sportfishers - hydroplanes - 
runabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS- polyester epoxies - foams - cloth - mats 
- C-Flex - special section boatbuilding with wood 
epoxy saturation system - catalogues $2.00 
(Book “One-Off Boatbuilding” $6.00) also (Book 
"Fiberglassing 


RAFT 
16-S Aqualane Tonawanda NY 14150 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


REWIND ELECTRIC MOTORS! Illus- 
trated Instructions $2.50! Modèrn, Box 
7266, Kansas City, MO 64113. 


11 DO-IT-YOURSELF 


ELECTROPLATING, Complete Text- 
book. All Metals. Electroplate Metallic 
Nonmetallic Items, $9.95, Details Free. 
Tropic, Box 95 lm Bay, FL 32905. 


ICE RESCUE CLAW Patented, make 
your own, rescue others or yourself. 
Complete Instructions $3.00. Fully com- 
pleted 12 ounce Ice Claw $18.95. Post- 
paid. Borcuk, 21 York Drive, Coventry, 
RI 02816. 


sure, order, remove, and 
STORM DOORS AND WIN- 
DOWS, in 3 easy steps, and only 3 
basic tools, without ladders. 32 Page 
book, 14 illustrations, $4.50. Fullview 
lum. Box 17780-C, Philadelphia, PA 


REUPHOLSTERY le Tools, 
supplies, advice, cushions,  welting 
sewn, buttons made. Free catalogue 


sase. Upholstery Aids, Box 313, Old 
Bethpage, NY 11804 


LASER MANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts. Send $4.00 to: Ғатсо, 
Dept. PS, Box 1902, Rochester NH 
03867 

ENERGY HANDBOOK One source for 
into, plans books, and energy saving 
devices. Free solar plan included. Sen 
$4.00 to: FAMCO, Dept. PS, Box 1902, 
Rochester, NH 03867. 

GOLDTEST, Experts Instructions. 
How to sell—Where to buy Jewelry. 
$5.00. Box 335, Accord, NY 12404 

TON GENERATORS, Outperform $200 
Models, Kit $64.50, Complete $79.50. 
Professional lonizers, 204 N. Hydraulic, 
Wichita, KS 6721 

HOW TO FIND ALMOST ANYTHING 
by mail. Classified directory recom- 


mends over 2,000 best ca! КУЗ 
they sell, how to get the E de 
tails: logs, Box 135 J, Lake Bluff, 


IL 60044. 


Опе Place, 25 
32 mph. $16.00. 
Information. "Palmer, Box 691, 


Renton, WA 98055. 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Devise. 
Free Brochure. RDA, Box 873-N, Con- 
cord, NC 28025. 


VACUUM CLEANER 
Troubleshooting made easy manual 
$1.00. American Enterprises, PS, 19304 


^E T 
written by licensed technician, $17.95. 
Robert McAnally, Вох 19931 Memorial 
Station, ston, 

HI-FI SPEAKERS Build then yourself 
and save $$ Includes all you need to 
know. Send $3.95 to: LINK, PO Box 
80675. San Diego, CA 92138. 


ANTI-GRAVITY No moving parts, 
magnets, gases or exotic fuels. Solid- 
state electronic levitation. Build flying 
models. Data, schematics, diagrams. 78 
pages 8x10 mimeo $15 ppd. Guaranteed. 
RES, Box 132-A, Eureka Springs, Ar 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT KITS—22 Trallersble models 


OWERED GLIDERS by WORLD'S 
MANUFACTURER Over 900 
world-wide! Proven, economi 

flying fun; no license’ require: 

П with fully aerody- 
Brochure $5 Rotec 
1, Box 124, Duncai 


(y use hand tools to build а GIANT (7 ft. long by В f 
lica of this famous 


POWER and SAIL - 16’ - 30’, Molded 
fiberglass hulls and decks come factory 
assembled - you install factory supplied 
interior. Save half factory-built cost. No 
experience required. FREE Catalog. 
ger, Dept. АС-80, 3800 West High: 
33, Burnsville, MN 55337. (612) 89 


BOAT PLANS — FRAME KITS — PATTERNS — 
HUGE 140-page catalog! Powerboats — Sailboats — 
Outboards — Jets — Rowboats — Houseboats — 
Runabouts — Dories — Workboats — Racing Boats 
— In plywood — Cold Molded — Wood/£poxy — 
Fiberglass — 8' to 49 '. Lowest cost, highest quality 
for 27 years. Easy, proven methods include instruc- 
tions especially for amateurs. No lofting! "BOAT- 
BUILDING SUPPLIES" — Fastenings — Fiberglass 
Resins — Glues — Equipment — Spars — Books — 
Boat Trailer Plans. Send $2.00 for catalog plus FREE 
MARINE HARDWARE” catalog also $2.00. 


тр Rosecrans, бан, sP 


^ CORDWOOD Sawrig 


TELEVISION projector pi 


AUTOMATIC GATE OPENER Opor- 
ates Gate From Your Car. Plans $5.95. 
Simon Graham, Rt. 4, Box 143, Lexing- 
ton, SC 2907 
HOUSE Heater - electric, inex- 
pensive. Plans $3.00. J TE el E Products, 


your own, 
common tools. Detailed, illustrated in- 
structions. Send $5.00. Tim Field, 2315 


IVESTIGATE Your Life Insurance 
Program. Save Thousands Dollars, Send 


at, РОВ 6245, 


GA 31907. 
build your own 
aglans plus parts, source $3.00. Plans 
Unlimited, Box 332, Orange, MA 01364. 


enlarges television to Т' рі 
$2500 projectors, lens, instructions, 


Е Е! 

modified induction (Washer Туре! Mo- 
tor, Legally Reverse Electric Meter, Sim- 
plei Instructions $3.95. E. 
3572, Shawnee Mission, KS 66203, 

BUILD Your Own Mobile C.B. Anten- 
па. Plans $3.00. Williams, Box 617, 
Bettendorf, ТА 52722. 


LOADER, for Garden Tractor. Material 
under $45, small hand tools only. Com- 
plete plans and photo $15. Kip’s Service, 
Box 796, Huron, SD 57350. 
PROJECTION TV . . . convert your 
TV to project 7 Foot pictūre . . . Results 
equal to $2,500 projector . .. Total cost 
less than $20.00. PLANS А LENS 
$16.00. Illustrated information FREE. 
Macrocomac, Washington Crossing, PA 


| Satellite TV | 


For The Home! 


Sick of 
Network TV? 


Our receiver lets you 
get over 75 channels 
of television 

from. earth-orbitin, 
cable TV satellesi: ^ 
HBO, Showtime, su- 
por 8, 

ind ‘movies "Iro 
around the 


We don't just sell information! 
We Manufacture Hardware! 


Our 94-page catalog and information 
book tell the Won story! Inexpen- 
sive canes, el com- 


Specs, kits 
and End more! Sond $7.95 today 


24-hour C.O.D Hotline 
(305) 339-7600 


SPACECOAST RESEARCH 
0. Box 442, Altamonte Springs, FL 32701 


~~ AMAZING >~ 


SCIENTIFIC and ELECTRONIC 
DEVICES -4+— 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ling, burning, cloud writing, holography and 
Special flrs, NUCLEAR parcie teras 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- 
NING generators. TRANSMITTERS апа CON- 
TROL for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS. ULTRASONICS. ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 lor catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept, PB 
Amherst, N. H. 03031 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
Over 100 . Free equipment 
and supply catalog has more infor- 
mation. For yours, send to: 

The SAUSAGE MAKER Dept. 12 
177 Military Rd. Buffalo, N.Y. 14207 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, 


RESEARCH & DEVELOPMENT 
Post Office Box 873. 
Concord. North Carolina 28025 


most alternate sources of energy - 
Plus Catalog of Plans available for 


deo-it-yourselfers, 


— $4.00 
меш бинго Marhbus MH amea 


"GETTING Started in Stained Glas 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 
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1600 CATALOGS listed and described. 
Sources for everything _ imaginable, 
$3.00. MASTERLOG, Box 879 Fairfax, 
СА 9493 3 

UNIQUE Wooden Plant Hangers. 
Three Booklets. $3.50. Geodesic, Box 
425. Pearl City, HI 96782. 


зж: — LASERS UNLIMITED 


amgin plan and parts sources 
* RUBY LASER RAY GUN $15.00 
C02 LASER FOR BURNING/CUTTING $1500 
BEGINNERS LASER VISIBLE RED and IR . . .. $10.00 
LASER PISTOL and RIFLE $10.00 
HELIUM NEON VISIBLE RED LASER $70 
MULTI COLOR LASERS $15.00 
* LASER LIGHT SHOWS $12.00 
* LISTING OF ALL LASER COMPANIES $50 

LASERS UNLIMITED 

11, Bax 716, Amherst, N. H. 03031 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show $ 8.00 
Methane Fuel (400 pages) 15.00 
Hydrogen Generator/ Hydrogen Car .... 10.00 
Propane/ Gasoline Auto Conversion >... 10.00 
MHD Electrical Generator 10.00 
Low-Cost/One-Man Hovercralt 7.00 
Easy-to-Build X-Ray Machine 10.00 
Solid State Laser 6.00 
Visible-Red He-Ne Laser 6.00 
25 KV Tesla Coll 5.00 
Computerized Electronic Robot 10.00 


MONEY-BACK GUARANTEE 
—FREE CATALOG— 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord. North Carolina 28025 


SCIENTIFIC SYSTEMS INC., 

Now at last offers in kit or completed form} 
such unique products as; Nightime vision de 
vices, super sensitive directional mikes, low 
and high powered lasers, micro-mini-voicel 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de: 
vices, scientific personal protection items, 
land many other hard to find products. Send 
[51.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 

‘encyclopedic windmill/generator report 

gives sources, costs, in- 

structions, capacities, 

specifications of equip- 

ment you can buy today. 

Only jw. Also Henry 

Clews’ authoritative 

Electric Power from the Wind: $2.98. Both, 

$6.98. And famous Dw) precision, portable 

wind speed indicator: 96. All three $14.98. 

FREE with order: U.S. brochure Solar Energy 
for Heating and Cooling. Shipped in 2 days. 

Add $1 for postage and handling. 
MONEY BACK GUARANTEE. 

RGY UNLIMITED, Dept. 118 
Palmer, Mass. 


[рел Ad Т ach as & Wate Meter рыз ы 
Be ura Ut Cannon Pee of Howes Быр, 
Met убы es Миша тето Typen acd 
шына ONLY se 


TONE DEAF 
[тез Bors: Generators of Al Kinds, 
eS ae dd 


1 KW-HR METERS 
ега pon on Wether Demand а 
WERT m Way Cu a Eror ia Ural SO 
Pins eens yew ea a 
(ine itor бише э гый. Detaled Compre 
ie lly чыын Ва. ONLY S10. 
1 RIPPLED-OFF- 
iis Ue le Ripple To Rip You ОП by Remotely Con- 
ушке Appliances Demand Maure unie 90 Cr 
ле aot dL Tannen ONLY 84 
Jo J. Willams, MSEE, aa Seen оо CBS “60 MIN- 
БОСАНА PURPOSES ONLY 
REE CATALOG WITH ORDER Ia Without Order) 


Consumertronics Co. 
Poe crs اا‎ шшш 


Do It Yourself Savings! 


* ALARM SYSTEMS/KITS * ENERGY SAVERS * 
* HARDWARE * STEREO COMPONENTS * TOOLS = 
* GADGETS * ELECTRONICS = IDEAS * & MORE! * 
Quality merchandise at CLOSE-OUT PRICES! 

FREE intormative "idea" catalog, 
haedyperton, hobby at, gadgeteer & do-it yoursalfer. 
Send self-addressed stamped envelope for speedy service 
A unique resource for the ao-t-yeurseier. 


the 
. HUROCK COMPANY 


FREE HOBBY TOOL Catalog. ( Whole- 
sale Prices). Postcards Only. Interna- 
tional Curio Shoppe, Box D, Mountain 
Dale, NY 12763. 


12A FOR THE HOME 


کک 
CARBIDE SAW BLADES—Sharpened‏ 
у, inexpensively. Fast ser-‏ 
8-12T6 $5, 13-3018 $7, 31-‏ 
GOTU $8.50, 61-120T@ $10. "Twist‏ 
DRILL BITS. 14-34 @ 25c, -V2 6 50с.‏ 
-a4 @75e, $4.00 minimum. Precision‏ 
Carbide, P.O. Box 440. Brooklyn, NY‏ 
Бае Е‏ 11202 
EMERGENCY Plumbing Repairs Guide.‏ 
Page Booklet Includes Professional‏ 34 
Tips On Selecting & Guarding Against‏ 
Plumbers. $4.95. Adask, Р.О. Вох‏ 
El ‘Texas 79512.‏ .13330 
WATERBEDS - Plans, Discount Sup-‏ 
plies Catalog - $5.00. Phoenix, Box‏ 
x Rapids. MI 49307‏ 
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New Electronic 
Device 
Cuts Current 
if Tree Tips! 


You'd hardly believe it these days, 
when safety bulbs have long re- 
placed candles—but over 25,000 fires 
а year are caused by falling Christ- 
mas trees. When the tree crashes to 
the floor, some of the electric bulbs 
break. Sparks (or a short circuit) can 
ignite the tree itself, or any furniture, 
carpet, draperies or Christmas de 
orations. 

Protect your family, home and 
furnishings with a brand-new elec- 
tronic device called SAFETREE. It 
detects the falling action of a tree 
instantly and turns off the electricity 
before the tree can touch the floor. 


SAFETREE can be installed on 
any tree in seconds. Straps to trunk, 
is small enough to be un-noticeable. 
Constantly monitors for even a slight 
tipping of the tree and cuts current 
until tree is straight. Comes com- 
plete, ready to use on all trees— 
natural or artificial. No tools, no bat- 
teries needed. Only $9.95 complete 
+ 75€ postage & hdig. Res. of СА, 
CO, FL, IL, NY, PA, VA, VT, WI add 
appropriate sales tax 

TMM SAFETREE, Dept. PS1 
Р.О. Box 9569, Church St. Station 

New York, NY 10249 


To charge to Master Charge or Visa 
CALL TOLL FREE, anytime 


1-800-835-2246 
(in Kansas, 1-800-362-2421) 


13 TOOLS & MACHINERY 


MALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid lucts, 
Dept. M, 3736 South 7th Avenue, Phoe- 
nix, AZ' 85041. 


4" METAL Cutting Lathe $72.65. 
Talg, „15048 Proctor, Industry, СА 


LATHES — Unimat — Maximat — 
Sherline — Machinex. Catalog $1.00. 
Shop Supplies $1.00. Campbell, 2100 
Selma Road. Springfield. OH 45505. 


"WOODCRAVERS Supply, 3056 Ex- 
celsior Blvd., Mines! MN 55416. 
68 page Catalog - ; with steei 


LOG SPLITTER PARTS - 
Pumps $137.00, Control Valve 
$38.75, 5HP Motor $109.00. Many 
Other items. Send $1.00 for catalog. 
Northern Hydraulics, 1289 Vildmark, 
Eagan, MN 55123 

ROUTER BONANZA! 10 Molding Cut- 
ters, 5/16" bore, List $35.00, Only 
$10.00 prepaid. Bargain Packed Bro- 
chure, SurTool, PS, 1625, Milwaukee 
Ave. Chicago, Illinois 60647. 


2-Stage 


Specification $3.00. A&D, 20060 
crest Dr., Covina, CA 91724. 


RACTICAL ENERGY And Dollar S 
ings Booklet - $3.50. Ideas, P.O. 
5113, North Charleston, SC 29406. 

SAVE UP TO 50% on electric bi 
Increase bulb life 100 times. Super Bi 
Savers $3.50 each. 3 for $10.00 Se 
check or money-order to: E. & J. 
terprises, P.O. Box 1837, Crystal Ri 
FL 32629, Distributors wanted. 


HEX REthreader DIES 


F-7 for Fine threads. 7 Pe. Set 
^n plastic box saves time and $$. 

6 Pe. TAP Set to renew INTERNAL Thrás. 
[1 T6C = NC | ÌAT6F = NF $6.25 each 
Order any 2 Sets for Free Git! 
Postage Paid. Satistaction Guaranteed. 


price. Energy 
ernate Design: 
ix, Arizona 850 
FLANNEL SHEETS, 100% 
Seamed. 90x108, $11.00, All size: 
catalog, swatches, Clothcrafters 
Elkhart Lake, WI 53020. 


SAVE With Conservalite Fixture. 
tends Lights Bulb Life Up То 1 
Times. $3.95 each, 50c handlini 
Box 44, Three Bridges, NJ 08887. 


All 


——— ج‎ 
14 ENGINES & MOTORS 
—_——————————- 


ENGINES Air Cooled to 16 H.P. For 
Mowers, Tillers, Riders, Hobby. Tre- 
Illustrations,” prices 

first order, Ashland 


1 ‘Engines. Ashland, MO 65010. 
ENGINES repair manuals. Eng! 
HP. Engines for most applicatio: 
Prices, illustrations $2.00 Refundable. 
Valley iuipment Co., 15331 7th Street, 
Victorville, CA 92392. 


HOME REPAIRS, 
REMODELING 


ROOF LEAK? PAINT PEELING? 

STOP water damage. New liquid plas- 
tic lasts years. Order free sample today! 
Weber's Waterproof Coating, 811 High- 

way 33, Freehold, NJ 0772 
ом 
wert Biomass into sugar, 
(+ 50с P&H). CCH, Box 


15 


ethanol. $5 
9315, Berkeley, CA 94709. 


15A ENERGY SAVING 


ING, Dept. 
Paul, MN 55102. 

KEROSENE HEATERS. UL LISTED. 
For Home, Garage, or Shop. Clean, Safe, 
Efficient, No fumes, No smoke. For 
catalog send 50c to: Pepco, 13885 W. 
Capitol Dr. Brookfield, WI 53005. 

SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Details $5.00. 
Arnesco, Box 1061-PS, Woodland Hills, 
CA 91365. 

REDUCE light ЫШ 50% d extend 
life of light bulb 100x with "Light- 
Saver". Life time warranty. Mall $5 
each to: Gold Coast Energy, 2133 
Dunn Ave, Richmond, CA 94801. 

» A CONSUMERS GUIDE 

то BURNING COAL 

А comprehensive booklet by Patriot, 
maker of wood and coal stoves, Send 
$1.00 to: Patriot, 265 Prestige Park. 
‘Hartford, Connecticut 06108, ог 
call (203) 528-9401. 

‘CEILING FANS — Save energy year 
round with our reverse action direct 
drive American Fans. Dealer Prices. 
Send $1.00 for literature. Texas Ceil- 
; Box 3155, Richardson, Texas 


iL. = 

SAVE 50% on heating bills while en- 
joying your fireplace with patented HOT 
AIR ANDIRONS. Attractive, economical, 
mo installation cost - fully guaranteed. 
Send $1.00 - refundable with order - 
for information. Farm Builders, Drawer 
192, Vardaman, MS 38878. 

SAVE ON ELECTRIC WATER MEAT- 
ING BILLS. Instructions and wiring dis- 
grams. Cheaper than solar; install in 
two hours. Send $5.95 for plans to: 
Mail Systems Marketing, Inc. Вох 
23263(B1), Washington, DC 20024. 

BAFFLED By Insulation Terms? New 
book answers questions, including 100 
tips on how to select insulation con- 
tractor. Technical terms explained clear- 
ly. $3.95 to C/H Publications, 515 5th 
2 reenahara. NC 27405. 


en wood-fired 

with welding . 50 pages 
illustrations. $15.00. Withrow Weldi 
Box 8761, White Bear Lake, Minneso 


099108 $27.50 


Wa Residents odd 4% soles rax. 


AMAZING Forced-Air Wood Heat 
Supplement Your Furna alo 
Write: Box 3, Rockton, IL 61072. 


SOLAR Home That Works. 
stamped envelope for Free Brochu| 
Judron Associates, Box 1200, Conwi 
NH 03818. 


ENERGY INTEGRATION - Book on 
cohol, Methane, Electricity, & Solar s; 
tems ' for homesite energy producti 
$2.00. AlEnSy, Box 200, San Marc 
TX 78666. 

SOLAR CELLS—Make in Your 
rage. Process Specifications, Suppli 
Directory, Instructions, $12.05. Vort 

(633, Richardson, TX 75080. 

NOISE POWER, MAGNETIC МОТО! 
MECHANICAL HEATING Patents 
Articles $10.00. Energy, Р.О. Box 43: 
St. Louis, MO 63123 


HYDROGEN — Eloctrolyzer Constri 


L. Spicer, Linevil 


WINDMILL - As seen on T.V, $5.00 
plans/instructions. Frank Buyak, 
166P, Pound Ridge, NY 10576. 
WOODBURNING 
TURBINE Generat 
Simple Construction} 
plete Plans: $6.05. Gle 
Station D. Toronto, Ontario, 
BUILD Wood Magazin 
Complete _ Combustions. 
$4.50. Renewed E 
j. Shiloh, OH 
TRUE or False? 
Box 206-8, Berea. 


MPG carburet| 
10403 


watt potential 
or. Send pi 
stamped envelope to: 
860 Pine Road, #42 

. СА 9540 


FIGHT BACK! 


FREE ENERGY 
PATENTS REVEALED! 
* AUTOMOTIVE BREAKTHRU - PULSED С 
VE DISCHARGE ELECTRIC MOTOR RUN: 
TWO CAR BATTERIES. SYSTEM INDEFINI 
CHARGES ITSELF 


For pl 
self 


T GENERATOR. IN 


NO INPUT) PE 
RR A COMPLET 
PATENT DRAWINGS & FULL DETAILS 
$15 Ppd. (OR ADD $2 EXTRA 
POST. & SAME DAY SPEED 
N ORDERS $18 U.S. Ppd. AIRM. 
THE FREE ENERGY PRES: 
DEPT. PS103 P.O, BOX 22469 


HEATING CATALOG 
jll line of solar heati 


nts, including Sun-Lite® glazing 


id tubes. Order all materials from 
1e source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more, Send for 3rd edition catalog 
with book descriptions and conversion 
tables. LIS $1.00 REFUNDABLE. ENERGY 


BOOKSTORES, Dept. PS-65, 14922 
Hawk Dr., Palmdale, CA 93550. 


6 PLANS, BLUEPRINTS 


WOODWORKING Plans, Instructio: 
esk Letter Organizer, Curio Вох, Mi 
1 Clockcase. $3.00 

o, Affordable. Wood, 
298 (PS), Міппеаро! 


PRO-POOL TABLE PLANS, ANTIQUE 
R MODERN. $11.95 EACH. INCLUDES 
DMPLETE LIST. Q MASTER, 3297 12 
Пе Rd. Berkley, MI 48072. 


CANNON MODEL PLANS: Catalog 
ее. Green - PS, Box 892, Shalimar, 
L 32579. 


ECK - 5-Bluoprin 
expensive To Build T 
оска, Р.О. Box 639, Waldron, 


AR 


7 BURGLAR/FIRE ALARMS 


WARNING 


PROTECTED BY 


"ELECTRONIC 


ттт 
ALARM SYSTEM 
How to Keep Burglars Out 


BURGLAR ALARM 
1 burglars, 


style for inside of 
Windows facing out, М 
style, for 

other 


1 HOBBIES / COLLECTIONS 


MT. ST. HELENS Volcanic Ash $4.00 
т Souvenir Sample. P.O, Box 5281, 
incouver, WA 9866 

COLLECT Military Medals. List 50c 
rnon. Box 387PS, Baldwin, NY 11510. 


present. Cati 


. J.H. Beal, 38 Cottage, Litt! 
n, NH 0356 


LARGE vial of real volcanic ash plus 

color photo of Mt. St. Helens erupt- 

g. Send $3.00 to: Sam Fauth, Route 1, 
Wi WA 9 


SECRET. Mt. = Helens Ash Ferti- 


r Blend — $10.00 - 5Lbs. Box 621, 
rton, WA 98356. 


20,000 MONEYMAKING FORMULAS! 
TALOG - $2.00 - REFUNDABLE! 
A6, Box 193, Brookfield, WI 53005. 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 
(Latest Edition) 


Here is а wealth of prac 
tical, ‘accurate and 


ind formulas and recipes for almost everything 
in the home, farm, workshop or industry. 
the trade secrets of thousands of 


Dealer’s Inquiries Invited 
| EMBASSY SALES Dept. PS-46 
| Box 67, East Elmhurst, N.Y. 11369 


CHEMICAL Apparatus. Lowest prices. 
Catalog one ‹ dol orata, Р.О. Box 


срт Experi-‏ = ا 
menters! Catalogue $1.00. Starr Scien-‏ 
tific, Manitowoc, WI 54220.‏ 

ECONOMICALLY Priced Apparatus, 
Chemicals. Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, Wi 


project book: 
wide selection, Catalog $1.00. Send to 
Pioneer Industries, 14A Hughey Street, 


Nashua, NH 03060. 

INY FORMULAS, 1.000. Easily 
Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 
NH 03061. 


HOLOGRAMS! SENSATIONAL 3-Di- 
mensional Movies, Jewelry, Gifts. FREE 
CATALOG, PLUS GIFT with order. Holo- 
Graphics, Box 237, Somerville, MA 


GRAVITATION Association's BREAK- 
THROUGM Book. $3.00. Refundable. 


TECHNOLOGY AND TOMORROW: 

Technical Excerpts From The Time 
Machine Papers By Saint Germain. For 
Опе Out Of Many Send $20.00. % The 
Time Machine, 347 Е. Flora Street, Rm 
#41, Stockton, CA 95202. 


FIVE LASER PLANS 

WELDING BURNING LASER 

"LASERAMA" LIGHT SHOW - $. 

"LASER PARTS" Catalog - $2.00, 
SOLASER, (PS1180), Box 1015, Clare- 
mont, CA'91711. 


CHEMICALS, Glassware, Kits. 
$1.00, K/N Chemical Co., Box 748, 


NEW 200 Page 1981-82 catalog, list- 
ing thousands of chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 12624 


PLASTICS 


‘fbergl in industry, lab- 
craft work, Reproduce’ your 
designs with our mold materials. Profit. 
. Illustrated Catalog $1.00. 
80M/PS, Box 391, 


LOG CABIN & 
HOME BUILDING 


EARTH-BERMED SOLAR HOME ar- 
chitecturally designed. Send stamped 
Snvelope for free brochure. Glass Gar- 
den Studio, Р.О. Box 1209, Cape Gir- 
ardeau, Missouri 63701. 


ә SAVE THE 

EASY WAY. How Do General Contractor 

Make 30% Profit On One House? You 

Сап! Send $5.00 To: THE HOME 

DERS, 10611 Leebur Drive, St 
MO 63128. 


OmniMarketing, 3444 
Tampa, FL 33607 


30A HOUSE PLANTS 


FERN MINI-MARSH. Easy To Grow 
— Add Water, Set in Window, Observe 
Weekly. Pre-Planted Fern Spore Germ- 
inate and produce an Abundance of 
Plants. $3.00 Complete, Central Ci 
fornia’ Fern, 3535 South Temper: 
Avenue, Fresno, CA 93725. 


31 NURSERY STOCK 


GROW GINSENG! $50 pound. Have 
seeds, Information. 


TROPICAL FERN SET. Seven Differ- 
ent Tropical Ferns, Will Include Inter- 
esting, Rare Forms: Many Hard To Find. 
$17.50/Set. Central California Fern, 
3535 South Temperance Avenue, Fres- 
no, CA 93125. 


32 


CALIFORNIA. Acreagi 
down. $30 monthly. 
North Hollywood 91605. 

FREE! Big Fall-Holiday Catalog! Over 
5,400 country properties described, pic- 
tured! Land, Farms, Homes, Businesses, 
Recreation, Retirement buys! Selected 
best thruout the U.S. Over 700 offices, 
43 states АП Across America! Yours 
FREE from the World's Largest! STROUT 
REALTY, Inc. 7 S. Dearborn, Dept. 
5810. Chicago, IL 60603. 


OWN CANADIAN LAND FROM $47 
ACRE— Choice properties across Can- 
ada, Low monthly payments. Cottage, 
hunting, fishing and investment. Twelve 
month exchange privilege. CATALOGUE 
$1.00. Write: Canadian Estate Land, 
Dept. 22C, 286 Lawrence Ave. West, 
Toronto, Canada M5M 3AB. 


REAL ESTATE 


Lo! 
546 


wide stings © - "$2.00. ‘Surplus Lands, 
Box 19107-FK, Washington, DC 20036. 


34 CAMPING 
EQUIPMENT & TENTS 
FREE Catalog. Everything for Camp- 


ing. Campmor, Box 407P, Bogota, NJ 
07603. 


34A 


SURVIVAL 
EQUIPMENT 


ATOMIC SURI 

ATOMIC SURVIVAL - KNOW THE 
ANSWERS !! Family Protection - Radi- 
ation, Fallout, Blast Shelters - Conserve 
Food. Animals. Crops - Reliable 


ion - DO NOT DELAY - send 
$5 TODAY to SURVIVAL, Р.О. Box 
155-E, Live Oak, CA 95953. 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES зм 


Kit includes 4 adults А up to 30 ponies 
from pregnant male. marine sat food. ive 
plant, live snail & instructions. 

Above kit with Custom Aquarium, sca horse tree, 
‘seashells, coral, silica sand * 2 ghost shrimp $7.95. 
Large Deluxe Aquarium with all custom kit ac- 
cessones & 10 adult sea horses (2 preg. males- 

up to 60 sea horses) S1295. Киз sent ppd. 
Live delivers guaranteed. via air mail. 
San Horses iac., Dept. PS 110, Box 1477, Coral Gables, А. 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworm 
Crickets. Red wigglers — 1000 — 
$6.95. 5000 — $32.50. Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 


42 FIELD GLASSES, 
TELESCOPES 


43 


Boats di 
and Catalog $1.00. (Refundable), Mid- 
west Surplus, Box 401-PS, Dayton, OH 


“G-Oll/G-Gas 
Box 


-HOW TO BUY — Surplus Property 
From Department Of Defense. Complete 
Details $3.00, D. Cevicelow, Box 312, 


JEEPS - $19.301 - CARS - $13.50! 
650,000 ITEMS! DIRECTORY TELLS 
HOW, WHERE TO BUY! YOUR AREAI $2 
IUARANTEED . “SURPLUS”, BOX 
SAN FRANCISCO, CALI- 
08. 


-1980 SURPLUS Army, Navy store 64 


page illustrated catalog. Send $1.00. 
Ruvel, 3037 North Clark, Dept, M11, 
Chicago, IL 60657. 


VERNMENT SU 
Buy 500,000 items. 
. low as 2c on dollar . . . 


direct from 
Government! $2.00 (guaranteed). DIS- 
POSAL, Box 19107-FK, WASHINGTON, 
DC 20036. 


46 


PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Conditioning, 
refrigeration. Tools, supplies, full in- 
structions. Doolin, 2016 Cantón, Dalla: 
TX 1520 


tary Public now. We gui 
seli notary needs. Raise your image, job 


you, free. We 


value, income. Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


MECHANICALLY INCLINED INDIVIDUALS 


$300-S600/wk. possible. Sales 
ег. No invosiment Wile for roe detail 


ELECTRONIC DEVELOPMENT LAB 
Box 15606. Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


"Learn To 
— Nuclear War?, Depression?, 

Touchy Subjects ‘Necessary Survival 
Skills — $1.00 Cash. Ken Hale, (1251. 
McDonald, OH 44437. 


CATALOGI Over 
Coast to Coast! 
UNITED FARM AGENCY, 612-PS West 
ATth Kansas City MM 64112 


PUBLISHERS’ OVERSTOCKS, BAR- 
GAIN BOOKS. 2,000 titles, all sub- 
Jects! Free Catalog: Hamil 98-72 
flaphnard nDanhnry CT NRBIN 


looks for. Free details. F.A.B, Enter- 
prises, 440 Van Houten, Box 1046, El 
Cajon, CA 92022. 


лом, 

handsome two volume edition with slip- 
case. SEND $31.00 or $1.00 for list. 
BRIDGES, Box 4413, Hollywood, FL 


YOUR FUTURE. 
Revolutionary new graphically illus. 
trated Computer Programming Text. De- 
tails 25c to: INNOVATION, 25 Chance 
Lane, Walnut Creek, CA 94596. 


(including digital watches). 
log. North American, Box 77-BYA, Fox 
River Grove, IL 60021. 


File — Don't Pile 


POPULAR SCIENCE is no ordi- 
nary monthly magazine; it's one 
that you'll find yourself referring 
back to time and time again. To 
help you keep your issues clean 
and organized, you need these 
handsome, sturdy, custom-made 
library cases or binders. Rich blue 
simulated leather with the 
POPULAR SCIENCE logo em- 
bossed in gold leaf. Each case or 
binder holds a year's issues in 
perfect order. 


CASES: $4.95 each, 3 for $14, 6 
for 24, ppd. USA only. 

BINDERS: $6.50 each, 3 for 
$18.75, 6 for $36, рр 1. USA only. 
Outside U.S. add r unit for 
postage & handing. па check 
ог money order to: 

JESSE JONES BOX CORI 


Dept. PS-2, P.O. Box 5120 
Philadelphia, PA 19141 


48 TOYS & GAMES 


SOCCER Stars: The soccer strategy 
board Mentally eo Bek 


WEDLOCK: Quality, 
Game Dating 3,000 Ye 
$22.95. Caide,' Sheeplands, 
Dorset, DT9 485 England. 


‘Sherborne, 


49 JOKES & NOVELTIES 


FREE—World’s Leading Novelty 
Catalog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. MI 48043. _ 

PET ROCK FOOD. Fantastic Novelty 


Item. $2.50. J.C, Distributing, P.O. Box 
10996, Yakima, WA 98909, 


50 MAGIC TRICKS, 


PUZZLES, ETC. 


PROFESSIONAL Mi Huge cata. 
log, over 1,000 tricks and books. $2.50. 
Hank Lee's Magic Factory, Dept. PS11, 
24 Lincoln Street, А 02 


MAGIC Catalog Plus Free E a 
Amateur; Professional. Sun Magic PS, 10 
Forest Street, So. Burlington, VT 05401. 


51 COINS & CURRENCY 


3 OLD Liberty Head Nickels Only 
$1.00. Issued before 1913. Limit 1 Set. 
ашы Ont ша prios dista, ска 
Coins. Littleton, NH 03561 


TEN Foreign Coins from Iceland, 
rael, Pakistan, Algeria, etc. Only 10с. 
(Adults Only.) Wonderful price list in- 
cluded, Littleton Coins, MB-2, Littleton, 


din, FL 33528. 
ci 


Over 25 Years Old - Wheat 
Penny - Buffalo Nickle - Steel Cent - 
Liberty Nickle - Foreign Coin $1.00. 
Marlee, Вох 28Р, Pitman, New J 
8071. 


BUY 


52 STAMP COLLECTING 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, СА 92105. 

50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 

- FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
Cisco 9412 

UNITED котон 3 Complete Mint 
Sets 25c, Approvals. Cornetta, POB 
1509-P, Lake Placid, FL 33852. 
~ 100 DIFFERENT U.S. 25c, approvals. 
Bradley, Box 4255, Midlothian VA 

FREE — 220 United States and 
Worldwide stamps, Approval 
Pops, Box 1427, Beli 

500 DIFFERENT Worldwide Stam; 
for $2.00. Approvals included, Нш, 
Sales, Dept. S., Box 1065, Jamaica, NY 
11431. 

200 DIFFERENT U.S, Used Stam 

1.00; 500 Di 


$ 90; 750 Dif 
ferent’ $11.00. 


Stamps, Box 
219-P, Glenshaw, PA 15116. 


бик 
эз иши 


Fatale эзетые Consect 1 
эт TY set. Reviews tet 
анн, ieget, А Чана 


54А CB RADIO 


LINEARS, mobile, details-sase, Matco 
Electronics, Box 3160, Cadillac, МІ 


49601. 
INCREASE CB RANGE — Legall: 
Free Information. “SKIPPER”, 


130-C11, Paradise, CA 95969. 


55 


ELECTRONICS, 
STEREO, HI-FI 


FREEDOM from TV breakdowns! 
Send self-addressed. stamped envelope 
to: Project, PM, 211 Primrose Drive, 
Prattville, AL 36067. 


RADAR DETECTOR OWNERS: The 
Back DoorT gives your detector "ears" 
to the rear and overhead. Write ti 
„ 4033 NW 

Florida 


SOUVENIR Sheet Free with Approv- 
als. Lee Hoover, Box 3594, Portland 
OR 97208. 

FIFTY Free Stamps With Appr 
J&D Stamps, Box 747, 
Beach, FL 32951. 


PACKETS - Free Catalog! 200 difer- 


ais. 
Melbourne 


ent U.S.A, $2.00, 400, $5.00. 3,000 
different World $20.00, ery, 1016 
Meridian, Mishawi 654 


‘OLD U.S. Stamps on a approval Ches- 
ten Box i5414- Wt, "Philadelphia, РА 
9149. 
WORLDWIDE COLLECTION — 100 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazio, Box 
423-OE, Audubon, PA 19407. 
50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals. Jaxon, Box C11, New Roche! 
Ry 10804. 


FREE Worldwide packet. 


Penny ap- 
provals. Froelich, Box 412-B, Morton 


1L 60053. 


110 АП 


Different. Germany 
10c. ives, 
Values, Big Catalog, barı Also, 
fine stamps from our approval service, 
any or none, return promptly, 

jamestown , Stamp. Шері. 


8. 30 different mint commemora: 
tives 1,00! U. S, 150 used commem- 


gratives 31.001 | Approvals, | Gordon 
Di Contoocook, x 0: 
GRAB BAG of o 


stamps, only 106, Contains New i 
Asia, South Sei 11 
Ошу) Littleton Stampa. EXC, ‘Little: 
ton, NH 03561. 


SEND only 10c for nice collection of 
U.S. Stamps including $5.00 id 
scarce mint Sipex Souvenir Sh: 
tractive price lists of oth 

tampa and collectors suppli 
13516. 


Stamps, SS-2, Camden, NY 


MAKE money 
where to buy sell, о. Bi 
Cook, Rt 2, Box ox ate. CU ч 
Техаз 76801. 

PENNY Approval Cata- 
logue! Kloster, тва: бова ‘Street, San 
Diego, CA 92105. 


FREE Oid U.S. Stamps. Approvals 
Box 487-S, Calesbur 


y a Collecting | stem 


36.00. 


ат 
10 pounds on paper $35.00. 20 pounds 
of either $65.00, 700 pre-1939 USA 
$4.00; 2200 $12.00. Delivered. Meyers, 
5321 Fleming, Richmond, CA 94804. 


55A COMPUTER 


TRS-80 SAVE 10-20% + АТАВІ - 
Authorized Radio Shack Dealer. Com- 
puter Discount of America, Marshall Hill 
Rd. West Milford, NJ '07480. Send 
$10 for catalog. Toll free 800-526- 


Up to 15% Discount 
on TRS-80's 


261051 4K LEVEL |. $ 42400 
26-1056 16K LEVEL It 670.00 
26.4002 64K | DRIVE 349900 
1-800-841-0860 тоц. пих 
MICRO MANAGEMENT SYSTEMS, с. 
wntown Ploro Shopping Center 
115 C. Second Av... SW. 
Coiro, Georgio 31728. 
12) 377-7120 Go. Phone No. 


56 RECORDS, TAPES, etc. 
OLD Radio Programs On Cassettes. 


Free Catalog. Nostalgic, Box 16365-P, 
St. Louis, MO 63125. 


MS - SONGS WANTED. Free Pub. 
lishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 

POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville. 
TN 31204. 


59 IMPORT-EXPORT 


2500 "FAST Selling" Products. Free 
Brochures! Ballo, Box 91309-X11, 
Cleveland, OH 44101. 


60 BUSINESS 


OPPORTUNITIES 
SYNTHETIC ОП. DEALERS Needed. 


Exciting Products & Opportunities, 
Make More Spare Time Than in Present 


ea "MORE Er 
detalis. Hydraulic Parts Supply, Dept. S, 
Box 4157. Brownsville, TX 78520. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable), Woodwins, Bridgewater, 
MA 02324. 

'ABANDONE! TRIAL SILVER— 
take it! Detail Box 548, Wood- 


е, TX 759 
VENDING Machine: No selling, Routes 
р Big Catalogue 

Free. Parkway Со 


oration, 1930PSB 
Greenspring Drive, Timonium, Maryland 


WIN at Dice! 582 to 1 odds your 
vor! Free Proof. Baker, Box 196B, 
Brooklyn, NY 11218. 

FREE Inflation-Beater Book 72042 
Unique, Proven Enterprises." Fabulous 
"Little" Knowns." Work Home! Hay- 
lings-E. Carlsbad, CA 92008. 

FREE Mailorder Dropship Business 
Journal! World, Box 135: 
Sioux Falls, SD 57101. 

MAKE MONEY, save money with your 
own Money Са Send 25c for free 
copy. Richards Publishing, Box 1113-C. 

Кез Barre, Pennsylvania 18702. 

"M. Tuning learned quickly at 
home! Free information. Empire School, 
Box 1014, Jupiter, Florida 33458. 


ATTENTION Learn the average work- 
ers way to wealth. Free details Multiple 
Choice, 
48219. 


22075 Kessler, Detroit, MI 
UM from CATALYT- 
Complete details 
earch, Box 634, 


m an ordained minister. Start 
a non-profit organization. Credentials 
and information $10.00. Many benefits! 
Universal Life Church. 1335 Seabright 
(PS), Santa Cruz, CA 95062. 
їгїт 
Men, Women, Lucrative profits, Grosslin 
Correspondence School, Box 927, Spen- 
сег, ІА 51301. 

MECHANICALLY, inclined individ 
desiring High Weekly Profte operating 
Small Manufacturing business Without 

ment write: В 


Brighton 11th, Brookly 


PIANO Tuning quickly learned with 
hom 


study course, Di 
сап Tuning Scho 
. Morgan Hill, 


loma granted. 
17050 Telf 
С^ 98037 


Fast Sellers, ine 
ers, Motorcycles, Wil ig Prof 
Complete dealer set up. Free Cata. 

Anchor, Box 3958-BPS, North 
Providence, RI 02911. 


ECORDS - TAPES! Discounts to 
739%: all labels; no purchase obliga- 
tions; newsletter discount dividend 
Certificates: 100% guarantees, Free 
details, Discount Music Club, 650 Main 
Street, Dept. 4-1180, New Rochel 
NY 10801. 


57 MUSICAL INSTRUMENTS 


DULCIMERS Kits From $29.00. Bro- 
chure, Here inc. 29 Southeast Main, 


MUSSEHL- 
waste MAL, 130 PS, Delavan, Wisconsin 


BUMPER Sticker Printing Device. 


Cheap, Simple, Portable. Free details. 
Bumper, POB 22791 (LLC), Tampa, FL 
33622. 

VINYLS Where the money 
fessionally 
niture, luggage, car to 
Two small $26 jobs 


$1,000 a month. Hom 


у 
tails Free, VIP, 2036 Mont- 
о 60618 
MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro 
. Kashbullder, Box 1132-PK, In- 
Glanapolis IN 40225" 


ALLIED Wholesale Musical Instru- 
476 Е. Fordham Road, Bronx, 
NY 10458. 


FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including U.S. & 

ickets, albu 


зо, fine stamps from our ap- 
vice, buy 


turn prompti: 
Stamp, "Dope, E1108 dam 
14701. 


54 RADIO, TELEVISION 


town, NY 


POLICE Scanners, Crystals, Radar De- 
tectors. HPR. Box 19224, Denver СО 


80219. 
CABLE DESCRAMBLERS AND 

CONVERTERS. Build or Buy, For i 

formation send $2.00: C & D ‘Compan: 

Р.О. Box 26. Hudsonville, MI 49426. 
36c TUBES. Radio & TV! Free Color 

Catalog, Cornell, 42178 University, San 


‘basses and bows. Send 25c 
for catalog. 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd., Dept. PY. 4026 W. Belve- 
dere Ave., "Baltimore, MD 21215. 


MAKE More Mone: 
Box 84 


by mail. HACO, 
03061. 


MAKE $100 DAILY WHOLESALING: 
SPECTACULAR home business, 2500 
producta below whol 
AILS Richway, Box 1739PS Sonor 
CA 95370. 


GET RICHI Secret law smashes debts 


Brings cash and credit, Details free! 
Wealthkit, Box 350-5, Billings NY 


soh ACCORDIONS 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 


Es ‘models too. FREE 


catalog and Importer prices. 
ACCORDION CORPORATION 
5535 (PX) Belmont Avenue, Chicago. tll. 60641 


MAILORDER $1,000.00 Possible 
Monthly Selling Information, Free De- 
tails: AR Enterprises, Вох 92-АН, 
Bronx, NY 10465. 


VA “арт 


MAIL Order Representatives, $150. 
for supplies. Free Brochure. AUDIT 
CONTROLS, INC. Dept 50. Box 23339. 
Fort Lauderdale, FL 33307. 


mew multi-level organizatic 
Called Enhance. Be the first FOUNDIN 
SPONSOR in ‘your area. Outstandir 


marketing plan. FREE information, Ег 
hance 


Marketing. Box 552-Р, Ро 


Alabi 
DYNAMITE Merchandising Progran 


Income Unlimited!! Phelps, Box 22401 
P. Cleveland, OH 44122. 


GOVERNMENT CONTRACTING 
LET Us Help You Start Your Own Cor 
tracting an en 


FREE SUPPLIES! FREE $21 
V-J, Box 33 


PROFITABLE home busines: 
selling information. Free detai 
Enterprises, 39 Westport, Chicopee, M. 


430.00 MONTHLY selling cassett 
tapes from home. No gimmicks or obli 
gation. FREE PROOFII Astro, Box 6351 
P, Rochester, MN 55901. 


LOTTERY Tickets. $6.00. Supple 
ment Your Income. 88 Advance, Tor 
onto, Ontario М82 2T7 Can 


ATTENTION Salesperson: 
earnings, Selling with Succes 
plicated correspondence course especial 

for Salespersons. Certificate awarded 
Complete course $37.50 Money order o 
check. Professional Sales Developmen 
Institüte, R.P.O. Box 60, Kingston, N) 


PLASTERCRAFT — Profitable Hom 
Business, Over 1,000 molds avallabic 
Details: Lynnette, 6251R Mentor Park 
Men! OH 44 


ORDI portunity! 
profitable home business without expe 
rience or capital Write for free book 
plus details. Mall Order As 
Dept. 418, Montvale, NJ 07645. 


MAKE Over $22.50 An Hour, 
Time At Home! Rubber Stam 
needs small manufacturer 
all equipment and kno 
$10.00 for 104 page book explainin. 
full particulars, Since 1922. Write 
Warner Electric Company, Dept. RC-3 
JM, 1512 Jarvis, Chicago, IL 60626. 


NAME YOUR OWN INCOME. No si] 


SELL SENSATIONAL LOW-COS3 
BURGLAR ALARM, Lightning seller, Ex 
ceptional margin. Samples for trial 
Northwest Electric, Ave, 2134, Mitchell 
SD 57301. 

STOP Wasting Money answorini 
questionable advertisements, 1000 off 
ers explained, Globe, Box 20588-PE, St 
Louis, MO 63139. 

IRSONALIZED POSTERS, photo] 
all sizes! Earn Money from Ноте! Pre 
samples, including "Profits in Pictures" 
Postermatic 02-A11, East Providence 
RI 02914. 

IMPORT-EXPORT opportunity, prof 
itable world-wide, mail order busincs 
from home, without capital. We shi 
plan for no risk examination, Experience 


unnecessary. Free Report. Molllnge 
Dept. C269B, Woodland Hills, C; 
91367. 

TAKE Catalog Orders, We dropshi 
2500 Best-selling spe 


producta 
Lowest below-wholeskie. prices. imm 
diate delivery, Spectacular home busi 
ness opportunity. Free Book. SMC, 606 
De Soto Ave. Dept. 28-95, Woodlan| 
Hills, CA 91385. 

MAKE BIG MONEY in jewelry . . 
full or spare time. Starter kit $1.0| 
(refundable). Nasco, 310-BYB Lincol 
Fox River Grove, Illinois 60021. 


FREE MONEY REPORT 
5,000 unique money sources for ne: 
person: 


or 


loans. Competitiv 
rates. Fascinating moneymaking oppo: 
tunities lable. Work from hom: 
Own hours. No experience, Prove 


success formula. National Company wi 

ist every way possible. No Gimmick 
Write: DFC, Dept. 11-B-11, 1145 Re: 
ervoir Avenue, Cranston, Rhode Isls! 
0292 

1 HAVE MADE A FORTUNE IN МА! 
ORDER, selling information! Let т 
show you how. FREE proof. Mallord 
Information Services, 2385 hoscomar| 
D-11/1511, Los Angeles, Califor: 
9002: 

PROJECTION TV .. . Make $200.00 
per evening assembling Projectors . | 


Easy . . . Results equal to $2,500 pr 
jectors `.`. . Your total cost less thd 
$15.00 . . . PLANS, LENS & Deale: 
information $14.00 . , , Illustrated || 
formation FREE . . . Масгосотас 
Washington Crossing,  Pennsylvai 
18977. 


ELECTRONIC 
ASSEMBLY BUSINES 
Str home, spare time. Investment, knowiedge 
‘experience unnecessary, BIG DEMAND assembli 
electronic devices. Sales handled 
|professionais. Unusual business opportunity, 


| FREE: Complete ifusiratad literatura 


BARTA, Вох 248-5К 
Walnut Creek, Calif, 94597 


PROVEN SUCCESS 


For over 50 Americans 
have been — millions of 
irs — of ҮР Cushioned 
Shoes. That makes sell- 
ing them an ideal way to supple- 
ment your income part time; or 
жоу the many revera sel 
time. Set your own hours. Be 
your own boss. Knapp offers high 
commissions on every sale, 
bonuses plus incentives. No in- 
vestment. No experience neces- 
sary. Free training and selling kit 
to Qualified ants. Invest in 
yourself. E; your future with 
(шансы + direct direct selling shoe 


А о, Knapp Ses 5021 
ГҮ (617) 588-9000. 


Made in America 


America works in Knapp shoes. 


61 MONEYMAKING 


OPPORTUNITIES 


.30 DAILY Starting next week. 
io mailorder swindle or stuffing enve- 
lopes ripoff! For information mail 15c 
oststamp: Sbiacient, Dı er 4099, Val- 
ley Village, CA 91607. 


NEW Discovery in Battery Recondi- 
tioning. Eighteen Months ' Guarantee 
Means "Big Profits Fast." Electoan, 
7415, Gable Drive, Little Rock, AR 


IN money collecting names! Wi 
04-Р Third, Salem, MO 65560. 


$700 PER month earnings possible 
filling out income tax forms at home or 
tax office during tax season, We show 
you how, Simple, quickly learned; De- 
tails mailed free. No salesmen. Hurry. 
Big demand. Federated Tax, 2010 Mont- 
rose, Chicago 60618. 


LEARN The Secrets of Repairing Junk 
Batteries, "Fabulous Profits", small in- 
vestment. Apex Engineering, $454 Bolsa 

tascadero, CA 93422. 


rket — Profits. 
$4.00. J, Stevens, Box 421, Han- 
WI 53542. 


R OWN ART DISTRIBU- 
Fast Profits. Free Details. 
755, Folkston, GA 31537. 


NOVELTY IMPORTS Sell Like Ma 
Make Huge Profits. Nine samples and 
large wholesale catalog - $1.00. Lake- 
point Imports, 6646 North Western, 
'hicago, IL 60645 


does find 

/\ Sharing know- 
ledge method! Why??? Beyond ability 
0 exploit! Complete disclosure $3.00. 
TIME PO Box 1113, Coquitlam, Can- 
da V3J 624. 


[ CASHIW 
ystem for winning Jack, В 
E Craps: GUARANTEED! 55, James 


1137, 25 Andrews Memo- 
ial Dr, Rochester, NY 14623. 


‘Spare Time 
No experience needed. Big 
rofits! Become supplier to major in- 
lustry through electroplating small part 
d metalizing non-metallics, We fu 
uipment and know-how! Full 
iout cost or obligation, Writ 


tai 
alloy, 


Dept. MC3-JM, 1512  Jarvi 
hicago, IL 60626. 
GET RICH at home with your own 


usiness. Details free! AJCO Il, Jordai 
jersey City, NJ 0730 


RETIRED man's way to Riches! Free 
formation, Newera, Box 1389, Brook- 
Ings, OR 97415. 


GROW SPROUTS in your own home. 
зу and VERY PROFITABLE. Max in- 
'estment $40.00 for full operation and 
uipment. Further information send 
2.00. Bunny Greene's Inc., 29 Howard 
rive, Coram, NY 11727. 


REPAIR Typewriters. Inexpensive 
fourse quickly trains. Free booklet. 
they, B11, Tarentum, PA 15084. 


$12,000 1/4 ACRE growing herb 
ind flower seeds! We've done the re- 
earch, we show you how. $10.00 Mem- 
Jership. Seed Lover's Co-op, Dept. 3PS, 
јох 1256, Truro, Nova Scotia B2N 


NEED MORE MONEY? Examine over 
„000 ways to earn it full time, spare 
ime, part time on, weekends! Get 5 
isues О! ortuni agazine Free! 
Write: Opportunity, Dept. $19, 6 М. 
Hehigan Chicago 80802: 


prints, S11, Box 100, La Grangeville, 
NY 12540. 


100 PRACT AL WAYS ТО а 
[маке moner ar newer | = | 

BEAT INFLATION with а Second 
Income. Free Report on Hundreds 
ot Profitable Spare Time Home 
Businesses. You need only one 
for success. WRITE FOR YOUR 
COPY TODAY. 


PRESTON’ 
51C GLENWOOD. 


MAKE TOP MONEY IN 
STAINED GLASS 


Û Lean at home m vour spare tme 
a lessons - all profes 
any interesting projects 
and more. АН this is included in 
#— ош seit study program Every 
T thing needed to start you on your 
way to success FREE INFO 
7 расса CAREERS LID ub Dept PSG-110 
з E. Man St. Round Lake Park, IL 60073 


“FREE” 
Е REPORT 
BUFFALO, NY 14208 


EMPLOYMENT 
INFORMATION 


ERSEAS (including Alaska). 
. Global Employment, Box 
CA 92050. 


positions. Earn $800.00 
Details $2.00. Hayden, Box 
berton, NJ 077. 


MONEY - We need Agents, Distribu- 
tors & Mfg. Representatives to dem- 
Onstrate New Car Care Products. Call 
Toll Free 1-800-446-4087. In Virginia 


(804) 595. 
SHIPBOARD 2009: Gen informa- 
tion, Personal таг, Box 


398, R.R.3, Belleville, 1È 62221 
OVERSEAS ... $15,000-$50,000 +. 
Free Information! Employment, Box 


29217-FK, Indianapolis, IN 46229. 


62A HELP WANTED 


$189 Per Week Part Time at Home. 
Webster, America's foremost dictionary 
company needs home workers to update 
local mailing lists. All ages, experience 
Send name, address, phone 
to: Webster, 1644 Bayview 
Avenue, Suite 1101:CN-14. Toronto, 
Ontario, Canada M4G 3C2. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 

Research Specialists, 60-15 Woodside 

Avenue, Woodside, NY 1137 
000 GUMMED return 

printed $5.00. Write: Overlin Enter- 

prises, 5986 Canyon Trail, Elizabeth, 

CO 80107. 


66 AGENTS WANTED 
INSTANT SALES MAKE COLD CASH. 


Ice and snow coming! Make up to $150 
gn dine sales for | Chemical 
Melter developed by natio 


facturer. Ideal product for fall and. 
ter income. One second demonst 
factories, storekeepers, drive-ins, 

shopping centers, schools. Onc 
kind guarantee, Commissions ad- 
anced weekly. Free kit, write, PACE 
49. Dept. 213, 81st & Indiana, Kansas 
City, Missouri’ 64132. 


68 REMAILING SERVICES 


FREE! Remallers Listing. 


(New Agents 


Wanted). Box 471-PS, Atlanta, TX 
15551. 

MANHATTAN: Mailing Address: Con- 
fidential, Reasonable. Monthly Rates. 


Mail handled as requested. Call Director, 
701 7th Ave., Times Square, NY 10036. 


69A LOTTERIES 


WIN MILLIONS in Canadian Lotte: 
les. Lowest prices anywhere. Free d. 
talis. Lucky Buck (PS), Box 171, Sta- 
tion W, Toronto, Ontario, Canada M6M 


WIN Instant Millions 
Government Lotteries. Free 
Winfall, Dept. P, Box 554, Town of 
Mount Royal, Quebec, Canada, H3P 3C7. 


70 AUTHOR'S SERVICE 


5н YOUR BOOK! Join our 
successful authors. Publicity, adver- 
tising, beautiful books. All subjects 
invited. Send for fact-filled booklet 
and free manuscript report. Carlton 
Press, Dept. PSK, 84 Fifth Avenue, New 
York 10011. 


72 


EDUCATION & 
INSTRUCTION 
FREE Lifetime Ordination. Become 


Chaplain. Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, 


turopathy, Philoso} ology, etc. 
Schaal "Founded" 1981, Prospectus 
$1.00. Airmailed. Secretary PA/PS, 
Brantridge Forest School, Highield, 
Danehill Sussex, England ВНІ? TEX. 


MEMORY, Sleep Learning. Free Рир- 
lication. DLP, Box 487, Anaheim, CA 
92805. 

DEGREES, Thesis Method. Brochure, 
51. North, Box 3388, Tulsa, OK 74101: 


„ Masters, Doc- 
torates. Most subjects. Free Prospectus. 
(Airmail $1 refundable); College Reg 
istrar, Dept. 1032, BCM-Coliegiate, 
London WC1V 6XX, England. __ 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog.' Approved for VÀ. 
Modern Auction Library "FREE" with 
enrollment. 515-423-5242, Col. Gordon 
E. Taylor, P.O. Box 949, Dept 3, Mason 
City, ТА 50401 

| LEARN Dowsing, Radionics, Radies. 
thesia and Е.5.Р. Subjects. Free Illus- 
trated Catalog. Courses and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, England RH17 ТЕХ. 


r Management 
Bartending Training, 5845- 


Home Study. 
G San Fernando Road, Glendale, 
91204. 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
Los Angeles, CA 90034. 


New Method! Strange Ci 
tosuggestion, Box 24- 
98501. 


"LEARN JET-GAS TURI 
study training - Theory, Operation, 
АШ Systems, Overhaul, 
1 Skills - Aircraft, Nonaircraft. 
Diploma Awarded. Established 1957. 
AMERICAN JET SCHOOL, Dept. PS, 


CHOOSING A COLLEGE? Our unique 
т can help you make the right 
choice, Send $2 (Refundable) for Ques- 
tionnaire. College Search Internation: 
1673 Carling, Suite 105-M, Ottaw 
Ontario К2А ica, 


_ FCC LICENSE, ist & 2nd Class. 
Electronics Career courses by mail. G.i. 
Bill, FREE School Catalog and Infor- 
mation. School rep will try to call. 
Write Cleveland Institute of Electronics; 


Inc, (CIE), Dept. WPS-65, 1776 East 
17th Street, Cleveland, OH 44114. 
“COLLEGE Degree for work and life 
experience, Bachelor's, Master's, Doc- 
torate. Write or send resume. American 
National University, 3500 N. Central 
Ave, Dept. 333, Ph ‚ AZ 85012. 


COMPUTERS/DP Career outlook- 
preparation. 4 page report by leading 
Consultant/ educator. Send $3.00. 


Career Enhancement Institute-P10, 361 
Virginia Street, Crystal Lake, IL 60014. 


MEDICAL RONICS TECHNOL. 
OGY. Home study, Troubleshoot Medical 
Instruments. MDC-PS, P.O, Box 124, 
Pinedale, CA 93650. 


. MECHANICS correspondence course. 
Complete program $5.00: Oulmet, Box 
eem Ontario. Canada. Ki 


OL DIPL. 

AT HOME FASTI State listed. Lowest 
tuition available. Individual counseling. 
Credits awarded for job experience and 
previous courses, Free school ring. Call 
free: 1-800-327-8103. Cambridge Acad- 


ету (PS-11), 409 E. Osceola, Stuart, 
FL 33494 

UNIVERSITY DEGREI MAILI 
Bachelors, Masters, РН.Р.з... Free re- 


vealing details. Counseling, Box 389- 
PS11, Tustin, CA 92680. 


troit, Michigan 48240. S 
DRAW Money-Making Cartoons!! Free 


Information—Calico, — 1235-P West 
Pearl, Anaheim, CA 92801. 


MODERN Cartooning Taught by Май. 
Write for Free Brochure. Cartoonerama, 
Box 263-DS, Branford, CT 06405. 


DETECTIVES 


76 


FINGERPRINTING - 


exciting scien- 


prepare now. Profes- 
gators Training, School 
Dept, FP, Р.О. Box 1890, San Pedro, СА 


DETECTIVE Profession, easy home 
free tie-tack or lapel pin, certif- 
future. Professional Investigators 
Training School, Dept. CB, P.O. Box 


1890, San Pedro, CA 90733. 


77 LOANS BY MAIL 


IMMEDIATE Loans and 
Grants to individuals refused eli 
98% Accepted! Associates, Вох 98-P3, 
Brooklyn, NY 11235. 


Окт cash erente-—from Govern- 
ment. (Never repay.) Also, cash 
loans. All Ages Eligible. Complete 
information, $2 (refundable), Sur- 
plus Funds-PS-R, 1629 К. St., Was 
ington, DC 20006. 


BORROW $1,000-$50,000 secretly— 
“overnight.” "Anyone! Credit unimpor- 
tant. Repay anytime. Incredibly low in- 
terest, No interviews, collateral, co- 
signers. Unique "Financier's Plan." Full 
information, $2 (refundable), ` Spec- 
trum, Т9 Wall St.-34-R, New York, NY 


BORROW $30,000 “overnight”. 
pay anytime. Write: Infohouse, Box 
1004PS, New York, NY 10276. 


[T h$ Signature — Lo 
Write: Elite, Box 454-P, Lynbrook, № 
York 1156; 


jORROW FROM HOME 

ANY amount, any purpose, within 30 
days. Competitive rates. 
earn unlimited income а 
Agent. No experience 
tional Company to 
possible. No Gimmick: 
DFC, Dept. 11-C-11, 
Avenue, Cranston, RI 02920. 

BORROW $25,000 “overnight. y 
purpose. indefinitely! Write: Suc- 
cess Research, Box 29263-FK, India- 
napolis, IN 46229. 


WINEMAKING 


WINEMAKING 
quipment, in- 
ies, Box S7498, 


Re- 


Free 
log. Fast Service. Large Selection. 
Kraus Box 7850-N. independence, MO 


“BREW finest beer from quality in- 
gredients. Free catalogue, Bacchanalia, 
Box 51PS, Central Village, MA 02791 


WINEMAKERS - Beermakers: Free Il 
lustrated catalog of supplies. Semplex, 
P.O, Box 12276H, Minneapolis, MN 
55412. 

BEERMAKERS, Winemal 


alog, Recipe. Finest Ingredi 
ment, Service. SPI, Box 784-; 


WINEMAKERS — BEERMAKE! 
GASOHOL. Free Catalog. Equipment 
Box 68016-PS, 


CHAMPAGNE from oranges? Family 
recipe. $ave. Surprize friends, $2.00, 
B.R.W., Box 33337, Seattle, NA 98133: 


is accepting appli. from mature indi- 
duals for Bachelor s Masters and Doctor. 
Bl degrees in Business Engineering Educa- 
tion and Social Sciences Str cam. 


ur campus 
faculty. Your work experience may count 
curriculum vitae for evaluation. 


(P.0. Box 2090) 512 E. Wilson Ave, 
CA $1209. 


INSTANT MEMORY 


new way to remember 
A short, simple method of acquiring а powerful 
memory. No memorization, no keywords. Release your. 
Photographic memory. Leam "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
'"ASPS ViaLaPaz, Pacific Palisades, CA 90272 


73 CARTOONING, 


SIGN PAINTING 


LEARN Sign Painting—Free Cata- 
logue. Kaufmann Supply, Centertown, 


BOOK — How To ine 
and Build Small stih with Good Beere 
making Section. $1.75. Danenberget 
Box 276, New Berlin, IL 62670. 


BEERMAKERS-We're Specialists! Free 
Catalog Newsletter, William's Brewing, 
Box ,461-P10, Oakland, California 


79 BUY IT WHOLESALE 


RINGS, Jewelry priesd 130% below 
retail price! Catalog $1.00 (refundable). 
Anka-PS, 95 Washington, West War- 
wick, ЕГ 02893. 


REPLACEMENT PARTS for Chain: 
Motorcycle, Snowmobile, Small Engin 
Wholesale ‘prices. 48 hour shipment 
Free Catalog. Manufacturer supply, 
Box 157PS, Dorchester, WI 54425. 


400,000 BARGAINS Below Whole: 
Many Free! Liquidations . . . Cl 
Job Lots... . Single Sampl 
ds. Worldwide Bargainhunters, Box 
B. Holland, MI 49423. 
CLOSEOUTS - general merchandise. 
Below wholesale, Send 25c for catalog. 
Chips, 1223] - 39th Street, Brooklyn, 


mowers and small engines combine top 
quality and low prices. Service tools for 

ор use. Guaranteed, Free Catalog. For 
special dealer information also give sales. 
tax no. Repair Parts Dept. 23814, Box 


Holly; "NJ 08060 

SAVE МОМЕҮП Buy Wholesal KJ 
to: B. Shamoun, Box 1354, Southfeld, 
MI 48075. 


80 ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance for mailorder, 
verti Ratebook leading newspap. 
gazines $1.00, Chicago Advertisi 
Agency, 28-ES Jackson, Chicago 60604. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


UBBER Stamps. Free Catalog. Jack- 
son's, Brownsville Rd. G-100, Mt. Ver- 
non, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic, Operated. Electrically 
Heated. Sizes 5"x8", 8"x12", 10"x15^. 
Starting Outfits. Order for Presses. Sup- 

piles Shipped Day Received. Send $2.00 
for Catalog and Brochure, Custom Man- 
ufacturers, Box 211-PS, Springfleld, 
MO 65801. 

PRINT YOUR OWN — Printing Pre: 
es, Туре. Supplies Direct From Factory. 
Send 25с for Catalog and Samples to: 
Kelsey Company, DS, Meriden, CT 


id. 
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87 TOBACCO, PIPES, 
CIGARS 


CIGARS GENEROUSLY DISCOUNTED! 
Earn Briars Smoking Premium Tobac- 
cos; Savor Delicious “Chew.” Write: 
ү. Box 3373PS, Granada Hill: 


FREE Five New Blends, Send $2.00 
P&H, Refundable First Order. Pipelines, 
POB739-P11, Silver Spring, MD 20901: 
88 OLD GOLD, JEWELRY 

WANTED 


MIGHEST CASH IMMEDIATELY [or 
Old Gold, Silver, Platinum, Jewelry, 


Gold Teeth, Watches, Diamonds, Spec- 
facles. Free Infor 


оп. Rose Indus- 
Madison, Chicago, IL 
1934, 
IME! ITE CASH for Gold, Silver. 
For free information writs Marshall 
Pogue Co., 150 Terrell Plaza Suite 131- 
PS, San Antonio, Texas 78209. 
HIGHEST CA: for Gold, 
Gold Teeth, Rin Diamondt 
Silver, Platinum, "Mall Arti. Today. 
ba gu with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. E Chicago 6 


89 WATCHES, CLOCKS— 
SALES & SERVICE 
WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs. North 
American, Box 77-BY, Fox River Grove, 
1L 60021. 
91 OF INTEREST TO ALL 


FREE—New Product Information For 
Home, Business, Industry, R.V's. Si 


E 


arketing assistance avi 
viduals, tinkerers, universities, compa- 

le concepts. Write for 
701 Smithfield Street, 


Kit-PS, IMI, 
Pittsburgh, PA 15222. 

REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Service. 


Free Preliminary Review. Box 392PS, 
Millwood, NY 10546. 


NEW! "Patenting Your Invention 
Yourself!” $29.95. Guaranteed! Regis- 
tered Practitioner, 7400-PS, Washini 
ton, DC 20044. Invention Record Fre 

PHOTOCOPIES, Any Patent - Send 
number, $10 - Loew, Box 990, Arden, 
NC 28704. 


ON. Have your 
disclosed invention ob- 
jectively evaluated by technical experts. 
For policy statement and description of 
services write: WATERLOO SELF- 
PATENTING INSTITUTE, Box 697, Wi 
terloo, Ontario, Canada. N2J 488 

INVENTORS! If you have ап inven- 
tion or idea for one we can help. Mar- 
keting Services, Box 13502, Phoenix, 
Arizona 85002. 


LEARN how to offer your invention 
for sale or license. Free Booklet 
Outlines procedures, royalty rates, re- 
quirements. Kessler Sales Corporation, 
C-711-FI, Fremont, OH 43420. 


UNDERSTANDING PATENTS — book- 
let by Registered Patent Agent, + in- 
formation sources list. $5. P.O. Box 
638, Berkeley, CA 94701. 


"IDEAS? PET ROCK Creator Tells How 
To Cash In! Wealth, Box 1302, Cuper- 
tino, CA 95015. 


INVENTORS - Patent Your Invention. 
Free Initial Consultation. We are regis- 
tered by the U.S. Government. Victor J. 
Evans & Co. 4631 Eastern Ave. N- 

wton, DC 20018. Since 1898. 
PATENTS, COPYRIGHTS, TRADE- 
MARKS. Economical Guidance from 


Forms, 1 
Guaranteed! $20 plus $2.50 postage. 
itou Tape Industries, Box 813-PS, 


INVENTORS: BE INFORMED! 


Know what's happening in the world of in: 
venting, learn which manufacturers are seek- 
ing inventions, be warned of questionable 
practices, benefit from other inventors’ expe- 
riences! The ONLY publication devoted to in- 
forming inventors! Free information, write: 
INVENTOR'S NEWSLETTER 
'OMSR 2648-C Oracle, Arizona 85623 


95 INVENTORS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
1100 17th NW., WASHINGTON, DC 
20036. 

LEARN how to offer your invention 
for sale or license. Free Booklet Out 
lines Procedures, royalty rates, re- 
quirements. Kessler Sales Corporation, 
C-711-IW, Fremont, OH 43420. 


WANTED 
INVENTIONS - IDEAS 
Market your idea for potential cash or royalties. 
Reach markets intended for the sale of your idea 


at а cost you can afford. 
Start NOW with our FREE CONFIDENTIAL Evalua 
tion, opportunity guide, disclosure registration 


National Inventors Service 
Box 87 - Worcester, MA 01603 


ui 
sures all types of wet coatings. Highly 
accurate on flat or curved surfaces. 
Range 1-80 mils. $5.00 prepaid. CSD, 
3242, Masters, Clearwater, Florida 


MOON ROCKS, Guarantecd Genuine 
Extraterrestial Gemstones in carrying 
pouch, $9.95 each. GEMSTAR, Р.О. 
Box 4272, Dept, PS, New York, NY 


UNIQUE Home Sales Opportunity! Get 
Giant Screen TV FREE, Make Money 
While You Watch! Free Details. Write: 
Optical Sciences Group, 24 Tiburon St., 
San Rafael, CA 94901, or Call 800-227- 
Call 800-772- 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


MODEL Airplanes. Radio Controlled. 
Huge Catalog $2 Sig Company, 
Montezuma, IA 50171. 


RADIO CONTROL Airplanes, Boats, 
Helicopters, Motorcycles, Supplies. Big 
Discount Catalog $4.00. Modelers Sup- 
ply, Box 7185, Montgomery, AL 36109. 


94 FOR INVENTORS 


'NONPROFIT foundation helps inven- 
tors, Widest range of services. Free 
recording forris. Free evaluation, Af- 
fillated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909. 

PATENT IT ECONOMICALLY! Free 

tai Rainer, 2008 Fondul 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS. 
West Springfield, MA 01089 (413) 737-5376 
A Fi Marketing Company 


97 GOOD EATING 


SPOONBURGERS - Scrumptious. 
Recipe - $1.00 Sase. Curson, Box 
25391, Tamarac, Florida 33320. 


98 WEARING APPAREL 


NEVER WASH WORK CLOTHES 
AGAINH Good quality workshirts and 
pants $1.75 each. Postpaid'! Coveralls 
$7.50. Send 25c for full information. 
Workmen's Garment Co.  15205-PS 
Wyoming, Detroit, Mich. 48238. 


SEW your ion outerwear. 
Satisfaction Guaranteed. og 50c. 
Sewing Chalet-S, 13 W. Victory, Craig. 
CO 81625. 


100 WANTED TO BUY 


QUICKSILVER, platinum. 
Ores analyzed. Mercury Termi: 


14819. 


‚*12389_ Minges, Battle 
1616) 979-4075. 


SCRAP SILVER ELECTRICAL CON- 


TACTS, Forklift Contacts, Industrial 
Scrap Silver, Sterling. Send sample for 
my offer. All samples Returned, Robert 
Leszezak, 652 Myrtle St. Elizabeth, 
NJ 07202. 


102 TREASURE FINDERS, 
METAL DETECTORS 


GOLD, SILVER! Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 


jew ко! 
жем ow pornind Toroliti nary de- 
Nice. Free catalog. Gardiner, 47291, N. 
Tth Ave., Phoenix, AZ 85013. 


103A MAPS 


FLORIDA “flip” maps, Truly easy to 
use. Send $2.50 each—also need Florida 
distributor. CIR Products Inc. 5432 
River Ridge, Lansing, MI 48917. 


104 VACATIONS, 
RESORTS, TRAVEL 


MOSCOW city map with street and 
interest point index. Russian and En- 
glish. Originally prepared for 1980 
Olympics. Send $7.50 to: Dossier Press, 
Inc. P.O. Box 457. Newell, NC 28126 


WORLD TRAVELERS. Discover How 
To Travel Anywhere In The World 
Free, Send $3.00 To: Fidelity Enterprise, 
139 Cadillac Square, Detroit, MI 48226, 

uite 601. 


105 MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 


1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
Б.0. Box 20005-S, Salt Lake City, UT 
4120. 


COLLEGE Students! — Improve your 
grades! —Termpaper catalog —306 
10,278 titles —Rush $1.00 

le!) —Research, Box 25918Q. 


Los Angeles. 90025. (213)471-8226.- 


“Also available: The l-Health Mini, Юг $69.95, 


PERSONAL 


ADVANCED TITLES/DEGREES Mi 
isters, Honorary Doctorate: 
vices’ available. 
Free Details. Acquarian Church, 432-H 
PCH, Hermosa Beach, Ca 90254. 


other 
Omnidenomination 


TOTAL MIND POWER (HOW ТО U! 
THE OTHER 90% OF YOUR MIND] 
Free Booklet. Total Mind Power Inst 
tute #18, Larkspur, CA 94939. 


BE Ordained Minister - $10.00 
nation. age 

Credentials, World Chur 
Goodlettsville, TN 37072, 


Perform M. 


INVESTIGATORS. Latest Electron| 
Aids. Write: Clifton, Box 220-F, Mia 
FL 33168. 


A COMING Whirlwind to sweep ti 
earth! Free ‘Information! Write: Hi 
vest, PS, Jefferson City, MO 65102. 


DIVORCE! Overcome Prejudice, Sa} 
kids, money. Literature. expert attd 
neys, newslet! 

SOCIATION, 
55025. 


ter, MEN'S. RIGHTS 
189A, Forest Lake, 


WOULD you like to know your Root 
Ап easy, step by step, leaflet shows У 
how. You can even be 


the proud ow! 


ur family crest. Send $4.00 


Check or money order to: "Nadia' 
2100-1037 W Broadwa: 
B.C. V6H 183. 


Vancouvi 


3 jon, Dept. 
58, 481 Thurston Road, Rochester, NY 


IDENTIFICATION Card Catalog. Frec 
Nipcos, 303 East Main, Barstow, CA 
92311. 

AMERICA’S #1 Investment in Fun - 
Fitness, Get The Facts. Р.О. Box 504, 
Sterling, IL 6108: 


FREE subscript 
through amazing 
nomical phenomenon. Rev. Pi 
991 Bosworth, Barrington, IL 60010." 


105A HEALTH 


NATURAL Health Remedies Booklet 
$3.00. Richard's, 441 Bellevue Ave., 
Yonkers, NY 10703. 


FINALLY, everyone can REDUCE 
DENTAL BILLS, pain, lost time! Ilus- 
trated booklet, "Save Your Teeth”, 
means a healthy mouth. $3.00. Michael 
Allain, D.D.S., Box 1107, Metairie, LA 


ATHLETE'S FOOT—SURE CURE, in- 
structions, money back guarantee, 
$3.00, Rockstar Enterprises, Box 2816- 
PS2. Cheyenne, WY 82001. 


107 


sale. Terms 
Rockford, IL 61104. 


NEED CREDIT? Get a Visa, Maste 
Charge Card — with no credit check 
GUARANTEED! Plus other credit secrete 


Send S.A.S.E. to: Inflatig 
PS-2, Р.О. Box 60148, L 


CA 90080 
UNIVERSITY DEGREES BY MAIL. L] 


inexpensive, Free ali 
ils. Counseling, Box 389-SP11, 1 


HEARING AIDS 


‘kup, Free Trial, Batteries who| 


Arranged. Lloyds-PS 


HEARING AIDS 


© 1. PRICE CATALOG FREE 


[SUPER SAVINGS! Newest. 
All types. Buy DIRECT & save vi 

to HALF! Мо salesmen. 

AIR MAIL on HOME TRIAL. 

Catalog. — Wri 

I Dept. PS-11D, 9530 Langdon Ave! 
Sepulveda, Cal. 91343 

Not sold in Californi: 


Fines 
Sold b 
MONEYSAVER: 


FLUORESCENT 


Lantern/ Spotlight/Flashlight 


BATHES A WIDE AREA WITH 
BRILLIANT WHITE LIGHT 


* For Camping, Fishing, Huntin: 


E- g 


' 
5 


Breakthru! 
only 9168 
, Boating 


* Home or Road Emergency Lighting 


faces. (Both hands stay free.) 
incl.). Also has 12 ft. cord to рі 


Hangs handily on its own carrying strap. or s 
1 s on six "D" batteries (not 
lug into car lighter. Compact 11" x 


ids on flat sur. 


13^ x 3* red & black case. 3-way switch control. Previously sold 
for $19.95. Now—reduced to only $16.88 ea. 2 for $31.88. Add $1.50 


Rer lantern postage 
PA, VA, VT, WI а 
charge to VISA, AM. 


& handling. Residents of CA, CO, FL, IL, NY, 
i BSP sales tax. Send check or MO, or 
MASTER-CHARGE. 


argo customers may call TOLL-FREE 
TMM LANTERN, Dept PS2 on 9569, Church St. Sta., New York, NY 10249 


Popular 
Science 


1101 Automotive Sound Equipment Altec 
Lansing's full-color brochure discusses the facts 
panin its high-performance sound systems. 
ree 


1102 Rental Equipment for Homeown- 
ers This guide describes the various tools and 
equipment that can be rented by the handy 
homeowner for home and lawn projects as in- 

lernatives to hiring contractors. 
п Rental Association. 40¢ 


1103 Flexible 

Armstrong Cork display an assortment of cush- 
ioned vinyl floors that can be quickly and easily 
installed, without the mess that spreading adhe- 
sive can cause. Free 


Floors Colorful pamphlets from 


1104 Radar Detector. An informative flyer de- 
scribes the Bearfinder X-K 2+2 Speed Radar De- 
tector with top-rated sensitivity for on-the-road 
use. Free 


1105 Browning Sporting Arms This catalog 
offers 150 pages of high-quality sporting arms 
and accessories, including knives, boots, cloth- 
ing, rifles, fishing tackle, and archery and golf 
equipment. Free 


1106 Coat Your ideas in Polymer А complete, 
27-page guide from Chemco details all you need 
to know about the clear, super-tough, glass-like 
finish of polymer coatings, including 100 ideas 
for projects. $2.50 


1107 Auto-Sound Products Cobra/Dynas- 
can's brochure illustrates its complete product 
line, which includes in-dash AM/FM-stereo radi- 
0s with tape playback. Free 


1108 Home Insulation A pamphlet from C. P. 

Chemical opene the energy-saving features of 

Tripolymer insulation, which is said to protect 

yar home against extremes of heat and cold. 
тее 


1109 Electronic Speed Control Literature de- 
scril the safety, comfort, and economy of 
Di Speedostat—easy to install and operate 
in any car. Free 


1110 Lawn and Garden Saf John De: 

6-4 booklet illustrates sa! informs 
rs of mowers, tillers, snow throwers, and 
jaws. Free 


1111 Energy-Efficient Dryer Vent Deflect-O's 
brochure announces a revolutionary new de- 
sign in dryer vents, which allows for an unre- 
stricted upward, natural rise of warm air, in- 
creasing dryer efficiency. The streamline-de- 
sign vent is said to be easily installed, fitting 
flush to any surface to which it's applied. Free 


1112 Power Tools А color leaflet from Dremel 
shows a full array of creative power tools for do- 
it-yourselfers, hobbyists, and crafts people—a 
tool for almost any project. Free 


product 


1113 Furniture Plans from Formica 
Corp., complete with illustrations, offer step-by- 
step, do-it-yourself instructions for 13 different 
furniture items. $1 


1114 Woodworking Projects A 24-page color 
booklet from Georgia-Pacific ides you 
through 10 easy projects using plywood and 
lumber, with plans, diagrams, lists of material 
and woodworking tips. Free 


1115 Calculators Hewlett-Packard's new 36- 
page digest describes and personal 
printing calculators. It includes information on 
preprogrammed and programmable models 
with accessories, a buyer's guide, and technical 
articles. Free 


1116 Wall Decorating A new 28-page book 
with 130 illustrations shows how to remove 
wallpaper and old paint, prepare surfaces for 

inting, hang wall coverings, build brick and 
b e Webs. and more. From Hyde Manufactur- 
ing. 


1117 Ondine Shower Heads This pamphlet 
colorful selection of smooth, durable 
ids with a choice of spray settings at 

e full-cone shower to pulsat- 


1118 1001 Free Items A 64-page book from 
Lakehurst Diversified lists names and addresses 
of agencies, manufacturers, and government 
associations that offer a variety of free merchan- 


dise. $2.50 
1119 Lakota Knives Catalog displays a full аз-. 
sortment of hunting, fishing, and camping 


knives. It also includes a full-color poster, spec- 
fications, prices, and various grips for field use. 


1120 Instant Auto Heater Literature intro- 
duces a new concept that provides instanta- 
neous heat into your car—no more shivering 
while waiting for warm-up, as with convention- 
al heaters. Free 


1121 Retirement information The National 
Association Plans Guide explains a wealth of 
information on such subjects as investments, 
social security, tax shelters, real estate, insur- 
ance, etc. Free 


1122 Precision Mitering brochure illus- 
trates the perfect addition to any table saw with 
Nation Wide Manufacturing's Perfect Miter. The 
company claims there's no other mitering de- 
vice on the market like it to speed up your fin- 
ishing with flawless matching miters. Free 


1123 Vacation in North Carolina Apoctena: 
from North Carolina Travel & Tourism includes 
point-of-interest maps and guid s well 
directory of accommodations. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


1124 Exhaust Systems A new, 1980 catalog 
from Pace-Setter features performance exhaust 
systems, headers, and sway bars for imported 
and domestic cars. $1 


1125 Home Tool Shop ropes kit pro- 
vides the facts behind the Mark V: the complete 
home shop that combines five major power 
tools in one economical unit. It also includes tips 
for the prospective buyer. Free 


1126 Computer-Controlled Navigator A bro- 
chure from Texas Instruments describes a new 
electronic navigation device, which gives posi- 
tion, speed, course-made-good, ri and 
Bearing to waypoint, time to go, and much 
more. Fr 


1127 Commercial and industrial Prod- 
ucts Stihl's colorful 16-page full-line booklet 
gives complete specifications, and features de- 
scriptions of various chain saw: com- 
mercial and industrial product: ее 


1128 Picture-Perfect Photos A pocket manual 
from Union Carbide offers tips designed to help 

ч му лш your 35-mm picture-taking tech- 
nique. Free 


1129 Games Fidelity Elec- 
tronics welcomes you to the world of the future 
with their full-color brochure of e 

james can be set for various lev f diffi- 
culty, from beginner to expert. Fi 


1130 Pla: ic Golf Whis, 
Golf ed Опт ub in hi 

lif., offers a new playing-rang: 
you sharpen your shotmaking. Free 


1131 Wood-Finishing Tips А 16-page booklet 
from Minwax contains numerous time-saving 
tips and suggestions for the woodworker, from 
wood selection to preparing antiques for refin- 
ishing. An interior/exterior color chart for the 
company's paint is also included. Free 


1132 Knife Making and Collecting Schrade 

Сш informative literature offers interest- 

ing reading on this unique and exciting hobby. 
ree 


1133 Outdoor Equipment Frostline's catalog 
features top-quality outerwear, down comfort- 
ers, tents, sleeping bags, backpacks, and lug- 
gage you can make yourself, all at savings of up 
to 50 percent. Free 


1134 Toilet-Tank Leak Detector Fluidmaster 


vent it. The company also provides a li 


tor packet. Free 

1135 res eres Products A brochure 
from Macklanburg-Duncan shows how to find 
energy-wasting gaps around doors and win- 
dows, and how to seal them. 25€ 
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ave on 


Scanners! 
NEW Rebates! 


Communications Electronics; the 
world’s largest distributor of radio scan- 
ners, celebrates Christmas early with 
savings on Bearcat synthesized scanners. 
Electra Company, the manufacturers of 
Bearcat brand scanners is offering con- 
sumer rebates on their fantastic line of 
crystalless scanners purchased between 
September 15 and November 15, 1980. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Most items are in stock for quick 
shipment. Do your Christmas scanner shop- 
ping early and order today from CE! 


Bearcat?300 


The Ultimate Synthesized Scanner! 

List price $519.95/CE price $329.00/$20.00 rebate 
Your final cost is a low $309.00 

4-Band, 50 Channel * Service Search * No- 
crystal scanner * AM Aircraft and Public 
Service bands. © Priority Channel e AC/DC 
Bands: 32-50, 118-136 AM, 144-174, 421-512 MHz. 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a bright green 
fluorescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys, 
Separate Band keys to permit lock-in/lock-out of 
any band for more efficient service search. 


Bearcat® 250 


List price $419.95/CE price $259.00/$20.00 reba 
Your final cost is a low $239.00 

50 Channels * Crystall * Searches 
Stores * Recalls * Digital clock © AC/DC 
Priority Channel è 3-Band * Count Feature. 
Frequency range 32-50, 146-174, 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 
Overseas customers should order the Bearcat 250FB 
at $349.00 each. This model is like a Bearcat 250, but 
designed for international operation with 220 VAC/12 V 
ОС power supply and 66-88 MHz low band coverage 
instead of 32-50 MHz. 


Bearcat® 220 


List price $419.95/CE price $259.00/$20.00 rebate 
Your final cost is a low $239.00 

Aircraft and public service monitor. Frequency 
range 32-50, 118-136 AM, 144-174, 420-512 MHz 
‘The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting AM aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. Overseas customers should order the 
Bearcat 220FB at $349.00 each. This model is like a 
Bearcat 220, but designed for international operation 
with 220 V AC/12 V DC power supply and 66-88 MHz 
low band coverage instead of 32-50 MHz. 


NEW! Bearcat? 210XL 


List price $319.95/CE price $209.00/$20.00 rebate 
Your final cost is a low $189.00 
18 Channels nds ө Crystalless e AC/DC 
Frequency range: 32-50, 144-174, 421-512 MHz. 

The Bearcat 210XL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 211. It has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. 


FREE Bearcat® Rebate Offer 


Get a coupon good for a $20 rebate when you purchase a 
Bearcat 300, 250,220 or 210XL. $10 rebate on models 211, 
210 and 160. To get your rebate, mail this coupon with your 
original dated sales receipt and the Bearcat model number 
from the carton to Electra. You'll receive your rebate in four 
to six weeks. Offer valid only on purchases made betwen 
September 15, 1980 and November 15, 1980. All requests 
must be postmarked by November 29. 1980. Limit of one 
rebate per household. Coupon must accompany all rebate 
requests and may not be reproduced. Offer good only in the 
U.S.A Void where taxed or prohibited by law. Resellers. 
companies, clubs and organizations-both profit and non- 
profit-are not eligible for rebates. Employees of Electra 
Company, their advertising agencies, di 
tailers о! Bearcat Scanners are also not 
Please be sure to send in the correct amount for your 
scanner. Pay the listed CE price in this ad. Do not deduct the 
rebate amount since your rebate will be sent directly to you 
from Electra. Orders received with insufficient payments will 
not be processed and will be returned. 


NEW! Bearcat® 160 

List price $279.95/CE price $189.00/$10.00 rebate 
Your final с‹ a low $179.00 

16 Channels * 3 Bands * AC only * Priority 
Dual Scan Speeds * Direct Channel Access 
Frequency range: 32-40, 144-174, 440-512 MHz. 

The Bearcat 160 presents a new dimension in scanning 
form and function. The keyboard is smooth. No buttons 
to punch. No knobs to turn. Instead, finger-tip pads 
provide control of all scanning operations, including 
On/Off, Volume and Squelch. Green easy to read 
fluorescent display. 


NEW! Bearcat? 5/800 MHz 

The world's first 800 MHz. scanner! 

This is a new model. Shipments will begin in November, 1980. 
List price $179.95/CE price $129.00 

8 Crystal Channels * 4 Bands * AC only 
Frequency range: 33-50, 144-174, 440-512, 806-870 MHz. 
The Bearcat 5/800 MHz is the only scanner on the 
market today that offers coverage of the 800 MHz. 
public service band and the other public service bands. 
Individual channel lockout. Scan Delay. Manual Scan. 


Bearcat? 5 

List price $129.95/CE price $94.00 

8 Crystal Channels * 3 Bands * AC only 
Frequency range: 33-50, 146-174, 450-508 MHz. 

The Bearcat 5 is a value-packed crystal scanner built for 
the scanning professional — at a price the first-time 
buyer can afford. Individual lockout switches. 


Bearcat? Four-Six ThinScan 
List price $179.95/CE price $114.00 

Frequency range: 33-47, 152-164, 450-508 MHz. 

The incredible, new Bearcat Four-Six Thin Scan" is like 
having an information center in your pocket. This three 
band, 6 channel crystal controlled scanner has patented 
Track Tuning on ИНЕ. Scan Delay and Channel Lockout. 
Measures 2% x 6% x 1: Includes rubber ducky antenna. 
Order crystals for each channel. Made in Japan. 


NEW! Fanon Slimline 6-HLU 
List price $169.95/CE price $109.00 

Low cost 6-channel, 3-band scanner! 

The new Fanon Slimline 6-HLU gives you six channels. 
of crystal controlled excitement. Unique Automatic. 
Peak Tuning Circuit adjusts the receiver front end for 
maximum sensitivity across the entire UHF band. Indi- 
vidual channel lockout switches. Frequency range 30-50, 
146-175 and 450-512 MHz. Size 2% x6% x 1." Includes 
rubber ducky antenna. Order crystal certificates foreach 


channel. Made in Japan. 
NEW! Fanon Slimline 6-HL 
99.00 


List price $149.95/CE pri 

6-Сһаппе! performance at 4-channel cost! 
Frequency range: 30-50, 146-175 MHz. 

If you don't need the UHF band, get this model and save 
money. Same high performance and features as the 
model HLU without the UHF band. Order crystal certifi- 
cates for each channel. Made in Japan. 


FANON SCANNER ACCESSORIES 


CHB-6 AC Adapter/Battery Charger ..... «$15.00 
CAT-6 Carrying case for Fanon w/Belt Clip + $15.00 
AUC-3 Auto lighter adaptor/Battery Charger.......$15.00 


OTHER SCANNER ACCESSORIES 


SP50 AC Adapter....... -$12.00 
SP51 Battery Charger .. 151200 
SP58 Carrying Case for Bearc: can” ...$15.00 
FB-E Frequency Directory for Eastern U.S.A. ......$15.00 


11815.00 
1518.00 


FB-W Frequency Directory for Western U.S.A 
FFD Federal Frequency Directory for U.S.A .... 
В-4 1.2 VAAANi-Cad’s for ThinScan" and Fanon .... $15.00 
А-135сс Crystal certificate. «+--+. $4.00 
Add $3.00 shipping for all accessories ordered atthe same time. 


INCREASED PERFORMANCE ANTENNAS 

И you want the utmost in performance from your 
scanner, itis essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order A60 is a 

пе! mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk-lip mobile 
antenna. Order #A63 is a % inch hole mount. Order 
#A64 isa inch snap-in mount, and ATO isan all band 
base statíon antenna. All antennas are $30.00 and 
$3.00 for UPS shipping in the continental United States. 


TEST ANY SCANNER 
Test any scanner purchased from Communi 
Electronics" for 31 days before you decide to keep it 
any reason you are not completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits) 


NEW!Regency*, M400 


List price $379.95/CE price $259.00 

30 Channel è Synthesized * Service Search 
Digital clock ¢ Digital timer © M100 styling 
Search/Store © Priority Channel è AC/DC 
Frequency range: 30-50, 144-174, 440-512 MHz. 
The new Regency M400 is а compact programmable 
FM monitor receiver for use at home or on the road. 

OTHER REGENCY" SCANNERS 

Touch K100 -$199.00 
Touch M100. + $199.00 


NEW! Telephone Products 


Electra's cordless Freedom Phone does everything 
an ordinary phone does and more. Because itis cordless, 
you can take it anywhere, inside or outside—on the 
patio, by the pool, in the garage, in the workshop...even 
next door at the neighbor's. 

Model FF-500 has pushbutton dialing. Rechargeable 
ni-cad batteries included. Battery low light. Secure 
feature. Telescopic antenna. Your cost is $179.00. 
Model FF-1500 has the same features as the FF-500 
but also includes a charger/cradle that allows the 
phone's handset to be recharged away from the base 
station. Your cost for this cordless phone is $199.00. 
The model FF-3000 has all the standard features 
(except charger/cradle) plus interchangeable telescop- 
ic and rubber ducky antenna. Redial feature. Belt clip. 
Carrying case. Greater range. Your cost is $229.00. 


; a 
World Scanner Association 
The WORLD SCANNER ASSOCIATION is sponsored 
as a public service by Communications Electronics 
When you join, you'll receive a one-year membership 
and our quarterly newsletter with scanner news and 
features. You'll also get a wallet 1.0. card, an Official 
WSA Membership Certificate, and more. FREE classi- 
fied ads for members so you can contact other scanner 
owners when you want to sell or buy a scanner. FREE 
membership in the WSA Buyers Co-op. Your Co-op 
membership will allow you to get special discounts on 
Scanners and scanner related products. Since the WSA 
Buyer's Co-op gives you group purchasing power, you 
can easily pay for your membership dues the first time. 
you make a Co-op purchase. To join, send $12.00 
($20.00 outside U.S.A.) for your membership materials. 


BUY WITH CONFIDENCE 

То get the fastest delivery from CE о! any scanner, send 
or phone your order directly to our Scanner Distribution 
Center" Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax 
Written purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 10% 
surcharge for net 30 billing. All sales are subject to availa- 
bility. All sales on accessories are final. Prices, terms and 
specifications are subject to change without notice. Out of 
stock items will be placed on backorder automatically unless 
CE is instructed differently. Most products that we sell have 
а manufacturer's warranty. Free copies of warranties on 
these products are available orior to purchase by writing to 
CE. International orders are invited with a$20.00 surcharge 
for special handling in addition to shipping charges. All 
shipments are F.O.B. Ann Arbor, Michigan. No COD's 
please. Non-certified and foreign checks require five weeks 
bank clearance. 

Mail orders to: Communications Electronics; 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$6.00 per scanner or phone product for U.P.S. 
ground shipping, or $12.00 for faster U.P.S. air 
Shipping to some locations. If you have a Master 
Charge or Visa card, you may call anytime and 
placeacreditcard order. Ordertoll free in the U.S.A. 
800-521-4414. If you are outside the U.S. or in 
Michigan, dial 313-994-4444. Dealer inquiri. 
invited. All order lines at Communications 
Electronics" are staffed 24 hours. 

WSA” Scanner Distribution Center" and CE logos are 
trademarks of Communications Electronics" 

+ Bearcat and Freedom Phone are federally registered 
trademarks of Electra Company, a Division of Masco 
Corporation of Indiana. 
iRegencyisafederallyregisteredtrademarkof Regency 
Electronics Inc. 

Copyright*1980 Communications Electronics" 


master charge 


Alli COMMUNICATIONS 
ELECTRONICS" 


854 Phoenix O Box 1002 O Ann Arbor. Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-44140routsideU.S.A. (313) 994-4444 


We're first 
with the best: 


Now...great gas mileage 
in a full-size truck! 


New compact rating 
Even high- 

economy Ford 

Courier has im- 


New van mileage 
Ford's business 

j vanoffers 
even better 


New 4x4 mileage 
Now. ..20% boost 
over last year in 


Pickups 


Plus the first and only 


Another Ford breakthrough! New auto- 
matic transmission shifts into overdrive 
at about 45 mph... automatically. 
Engine speed drops, truck speed stays 
same. Available with 5.0L V-8 engine. 


Now in tough '81 Fords: the highest estimated MPG 

| rating ever achieved by а 6-cylinder Ford Pickup. 
Delivered by Ford's husky 300 Six... available in 
F-100/F-150 models that take payloads up to 2,530 Ibs.! 


Tough Fords... 
higher ratings for 1981. 


proved highway EST. EST 

mileage for '81 №39 HWY” 
EPA 

estimated MPG T EST. 

io Be 26 fs 

(300 CID) Six std. 


estimated MPG EPA 
fuel economy for S424 S- 
tough Ford 4WD MPGt Wt 


truck Automatic Overdrive option. 


EPA EST. 
EST. Hwy.” 
MPG* 


F-100/F-150 with 4.91. (300 CID) Six 
and 4-speed overdrive option. 
EPA EST. MPG with std. 3-speed: 
20) MPG, 27 estimated HWY. 


New Bronco rating 
Bronco with husky 

4.9L (300 CID) 

Six shows 20% 

improvement 

in EPA est. MPG 

over last year 


New V-8 mileage 
New truck 4.2L 

(255 CID) V-8 

gives record-high 


EPA 
estimated MPG EST ESL. 
for V-8 Ford (7) м ЖӨ Bet 
Pickups. 


More about mileage 


"Use for comparison. Your mileage may differ depending on speed. 
distance and weather. Actual highway mileage will probably be less than 
estimated. California estimates lower. All comparisons are to 1980 
Ford vehicles. See your dealer for the 1981 EPA Gas Mileage Guide. 

t With optional manual overdrive transmission. 
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Î Warning: The Surgeon General 


That Cigarette Smoking Is Dan 


1980 R.J. REYNOLDS TOBACCO СО. 
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